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Cable lasher appears to right of workman. As the cable 
and supporting strand feed through, the machine ro- 
tates, binding them together with steel lashing wire. 
Meanwhile, a winch hauls the lashed cable into position. 


EF Is a job your telephone company 
faces every day. Thousands of miles 
of cable go up each year —all secured 
to steel strand running from pole to 
pole. The best way to secure cable is 
to lash it to the strand with a spiral 
binding of wire. 

One way to do this is to raise cable 
and strand separately, then lash them 
together by a rotating machine pulled 
along by workmen on the ground. 
This produces a strong, tight support 
for the cable. But each pol » has to be 


climbed as many as four times. So 


How would 
you 

hang cable 
...by the 
mile? 





Bell Laboratories engineers devised 
an easier way. 

Now, lashing can be done on th 
ground so that cable, strand and las! 
ing wire may be pulled into positio: 
Usually 


workmen need make only two trij 


as a complete assembly. 


up each pole. 

For telephone users, the new wa 
means that cable can be _ install: 
faster, while costs are kept down. | 
shows again how work at Bell Tel: 
phone Laboratories improves eac! 
part of your telephone system. 


Bell Telephone Laboratories 


Improving telephone service for America provides careers for creative men in mechanical engineerir 
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2 Science and Technology * 


(From the Month’s News Releases 


Acoustical Plastic 


Acoustical plastic, applied over existing ceilings, ab- 
sorbs sound and provides insulation and fireproofing. 
The material’s key component is vermiculite, a granu- 
lar micalike mineral that not only is incombustible but 


also retards the spread of flame. It is well suited for 


use in homes, offices, auditoriums, hotels, radio and 
I'V studios. 


Bibliography on Electrophoresis 


\ comprehensive bibliography on electrophoresis and 
related analytical methods such as diffusion studies, 
absorption chromatography, and electrophoresis convec- 
tion, carefully organized for rapid and easy reference, 
will soon be made available to scientists and institutions. 
By the latest count, more than 2200 titles of papers 
which have appeared in domestic and foreign period- 
icals are listed in the bibliography. The number of au- 
thors has passed the 2000 mark. The references range 
from those which date back to the earliest explorations 
in electrophoretic theory in the nineteenth century to 
papers appearing through mid-1953. It is planned to 
keep the basic bibliography up to date and to issue sup- 
plementary editions from time to time. 


Floating Knife 

For the Izaak Waltons is offered a knife that floats. 
The stainless steel blade is surrounded by 134” of cork 
and on the back of the blade is a scaler for removing 
the scales from the fish. There is also sunk into this 
knife a shackle for attaching the knife to the fisherman’s 
belt, so that it will be handy when needed. 


Fountain Brush 


Now it’s a fountain-type brush for washing your car, 
house, screens, storm windows, etc., without fuss or 
muss and in half the time. Made of soft horsehair 
bristle, the brush is connected to your garden hose to 
give you a soaking, scrubbing, rinsing operation all at 
one time, A rubber bumper around the aluminum head 
prevents scratching. A shut-off valve is built into the 
hose coupling on the handle. By turning the coupling, 
the valve regulates and shuts off the flow of water. 





General Purpose Pump 

Improved priming qualities and increased pump out- 
put with the same power is the result of a new im- 
peller design, so says the maker. The pump case is rust- 
proof bronze, and the pump is available in three models 

1/,’", 34’", and 1” port sizes. Materials and design of 
the equipment permit pumping of kerosene and fuel 
oil. It will handle dirty water without clogging and may 
be operated with electric or gasoline motors, or a trac- 
tor take-off. The manufacturer recommends the pump 


for farm, industrial, marine, and home. us¢ 
such applications as laboratory and = mach 
transfer pumping, silo draining, cistern  filli; | 
flushing, bilge pumping, and basement draini: 


Canal Liner 

A prefabricated canal liner has been developed 4 
protects against water seepage from irrigation 
stock ponds, and reservoirs. It is made of asbestos 
asphalt and will not rot or decay undergroun 
liner comes in easily installed rolls 3’ wide « 


108 sq ft per roll. 


Scientific Packaging 

A lined, cushioned bag has been designed to pr 
metal parts from rust and corrosion up to ten y 
according to the manufacturer. Such protection is 
forded by blanketing the metal with an invisibl 
vapor. Moisture and air combine with the dry va; 
surround and cling to metal surfaces, and penet 
blind holes and cavities often overlooked in greas 
At the same time the cushioning protects the prod 
from rough handling, dampness, and damage in t 
The bags may be marked for easy identificatior 


Itinerant Incinerator 


A new addition to home gardening equipment 
portable leaf burner. Mounted on wheels thi 
provides a safe and convenient way to dispos¢ 
burnable refuse such as leaves, papers, twigs, 
and grass cuttings. It is constructed of heavy gag 
and is painted a bright aluminum to deter rust 
wheels are steel-based and are covered with wid 
tires to prevent rutting of the lawn. The entir 
is so balanced that it can easily be pushed o1 
from place to place. A heavy gage steel ash 
is located below the burning basket to prevent 
ing the lawn, and dumping of ashes is accomy 
by tilting the handle of the burner upward. 
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{The Black Madonna: 
“An Example of Culture 


. * 
“ Borrowing 


nm trans 


| am black, but comely, 
O ye daughters of Jerusalem, 
as the tents of Kedar, 
is the curtains of Solomon. 
Look not upon me because I am black, 
because the sun hath looked upon me 


HE existence of black madonnas in various 
parts of the world has been noted by many 
authors. It should be explained that some 
o! the so-called black madonnas are not actually 
black, but are dark brown in color. We have classi- 
hed these representations of the Virgin Mary in 
three distinct categories. 

First there are the dark brown or black madon- 
nas with physiognomy and skin pigmentation 





+ 

Based on a paper presented to the Anthropology Sec- 
tion of the AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT Or ScrENCE, December 28, 1952, St. Louis, Mis- 
souri 






LEONARD W. MOSS and STEPHEN C. CAPPANNARI 


The authors are members of the faculty of Wayne University, in Detroit. Leonard 
W. Moss is an instructor in sociology and is a candidate for a Ph.D. degree at 
the University of Michigan. He spent two years in Italy with the 15th Air Force 
Intelligence during World War II. Dr. Cappannari is an instructor in anthro- 
pology and received his Ph.D. degree from the University of California, Berkele) 
He is a Fellow of the American Anthropological Association 


Aphorism 


My mother’s children were angry with me, 
they made me the keeper of the vineyards; 
but mine own vineyards have I not kept! 


From the Song of Songs 


which 2 Solomon's 


matching that of the indigenous natwe population. 
In this class we include such madonnas as Nuestra 
Senora di Guadaloupe Hidalgo in Mexico and the 
various Negroid madonnas found in Africa. Though 
the Catholic Church has never given official ap- 
probation to these art forms, they are tolerated, 
probably as one way of bringing the religion closer 
to these populations. 

Second, there are various art forms which have 
turned black as a result of certain physical factors 
The change may have been brought about by (a 


deterioration of the paint pigment (some of these 
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madonnas have been repainted in flesh tones only 
to turn black again), (b) smoke damage stemming 
from the use of votive candles in areas adjacent to 
the statues, (c) smoke damage resulting from a fire 
in the church, (d) oxidation of the silver used in 
the construction of the image, and (¢) other phys- 
ical factors such as the accumulation of dirt over 
the ages. 

Third, are the miracle-working madonnas. It is 
this class of madonnas that is investigated here. 
The hypothesis that there has been here an attempt 
to anthropomorphize the Virgin is not tenable, 
since the natives of these regions are Caucasoid. 
The various physical explanations cited in our 
second group do not seem applicable to this cate- 
gory. One must also discard the physical explana- 
tion, which may differ with the various madonnas 
There 


is no evidence for physical deterioration of the pig- 


under question. In such cases we find: (a 


ment, no smoke damage, no oxidation, and so on. 

b) Where there is evidence of such physical dam- 
age, the madonna has been repainted black. 

The madonnas in this third category are found 
in such Altétting, 
Germany (Our Lady of Altétting) ; Czenstochowa, 
Our Lady of Czensto- 

La Santa 
Einsiedeln, 


diverse locations as: Bavaria, 
Upper Silesia, Poland 
chowa) ; Montserrat, Catalonia, Spain 
Imagen, Our Lady of Montserrat 

Switzerland (Our Lady of the Hermits) ; Chartres, 
Notre Dame du Pilier, La Vierge Noire 

Madonna di * Enna, 


France 
Tindari, Sicily Tindaro 
Madonna della 
Italy (Madonna della 
Spiga) ; Potenza Province, Basilicata, Italy (Santa 
Maria di Vigianno) ; Manfredonia, Apuglia, Italy 
Santa Maria di Siponto’ :* Monte Vergine, Avel- 
La Madonna di Constantinopoli 


Castrogiovanni, Sicily (La Gra- 


via) ;* Lucera, Apuglia, 


lino, Italy 

Of the eleven madonnas, we have felt it neces- 
sary to eliminate two from further consideration 
in the development of an hypothesis. Bavarian 
legends hold that the “Black Mother of God” at 
Altétting was preserved from smoke damage de- 
spite the ravishing of the church by flame in a.p. 
907. The face, hands, and feet of this statue al- 
legedly turned black “with age” at a later date. 
This explanation is deficient in that it fails to ex- 
plain why the rest of the statue, in skin tones, did 
not undergo similar deterioration. Moreover, ac- 
cording to Dr. George Lechler, who is familiar 
with this icon, the art form is that of the seven- 
teenth century. He believes it to be a copy of an 
earlier form.’ 

* The above-cited madonnas were not included in the 
original paper. Subsequent investigation revealed the ex- 
istence of these representations of the Virgin. 


20 


The madonna at Czenstochowa is darker of sk) 


ec Vir. 


gin. However, the figure is distinctly thirtecnth t 


than most Central European depictions of 


fourteenth century Byzantine in form, and this skip 
coloring is a characteristic feature of varied Byzan. 
tine portraiture. According to Ernst Scheyer, who 
Polish 
gvovernment, the present image was restored in the 


studied this madonna at the behest of th: 


nineteenth century.” How the image got to Cyep. 
stochowa is debatable. Local legend describes a mj. 
raculous appearance of the statue sometime in the 
fifteenth or sixteenth century. For those who would 
rather explore the alternative possibility of diffu. 
sion, it may be noted parenthetically that the 
Queen of Poland ca. 1515 was Bona Sforza of Bari, 
Italy. 

We wish to emphasize that all the black mado. 
nas mentioned above are “miracle-working madon- 
nas,” and, with the exception of the Polish ma- 
donna, all these images are found in areas occupied 
by the Roman legions. The bulk of this paper is 
centered on the madonnas of southern Italy, but 
let us note some of the history and legend attached 
to other black madonnas listed above. 

The statue of Our Lady of Montserrat was sup- 
La Jero- 


, and legend holds that it was brought 


posedly carved by St. Luke, in Jerusalem 
solimitana 
to Barcelona by St. Peter. The statue was removed 
from Barcelona during the Moorish invasion o! 
Catalonia in a.p. 718. Hidden in a cave near Mont- 
serrat, it was rediscovered in 880. Earliest archivy: 
notations indicate that the image was black at leas 
as long ago as A.p. 718. 

Our Lady of the Hermits at Einsiedeln, Switze! 
land, exhibits a history that may be traced back 
far as A.p. 835. St. Meinrad built a chapel to 1) 
Virgin that year. Local tradition, however, alleg 
that the statue was brought there by Crusade 
returning from the Middle East. This statue does 
not appear to be Byzantine in origin, nor does 
give evidence of being a ninth century German 
form. 

The Black Virgin at Chartres dates back to t! 
fourth century. Early Christian travelers to thi 
area found an altar made by the Druids (?) upe 
which was seated a woman holding within her arms 
the figure of a child. This pagan image was bla‘ 
in color. The cathedral at Chartres, founded in t! 
fourth century, was dedicated to the Virgin an 
Child. Although the present statue of the Virgi 
at Chartres is depicted as black, it is of more nt 
origin. 

The Sanctuary of the Madonna of ‘Tindar! 


pies the site of a fifteenth century church tha 


been built on the ruins of a temple to Cybel 
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Our Lady of the Hermits, the Madonna of Einsiedeln, Switzerland 


nt temple was mentioned in the writings of 
bo and Pliny. Greek influence in Tindari 
‘back to the founding of the city by the eldet 
nysius in 395 B.c., and the city was colonized 


Peloponnesian exiles driven from their home- 


d by the Spartans. This black madonna at ‘Tin- 


is perhaps the most famous of the Sicilian 
ves of the Virgin. 
astrogiovanni, a corruption of the Arabic Kasr- 
ni, was the ancient Castrum Ennae. ‘The moun- 
ipon which the town is situated, was the prin- 
seat of worship for Demeter-Ceres. Founded 
bb4 B.c. by the Syracusans, the town was con- 
red a choice prize by the many invaders of 
during the course of history. A temple to 
es and Proserpine built at the summit of the 
intain was the object of pagan pilgrimages be- 
the introduction of Christianity in the eleventh 
Che present church, Madonna della Visi- 
built by Queen Eleanora in 1307, incor- 
n its south wall a pillar from the old tem- 
eres. ‘Phe current statue of the madonna 
tructed in the mid-nineteenth century 
re of the Virein is not black 


{ Enna was sacred to both Ceres and hes 


daughter Proserpine. It was in this locale that the 
abduction of the daughter by Pluto took place. 
According to Greek mythology, Proserpine ( Perse- 
phone) was called Saviour, having gone through 
death and resurrection. It is at Castrogiovanni that 
one finds the most interesting adaptations of pagan 
symbolism by the Catholic Church. Until mid-nine- 
teenth century, the images of Ceres and Proserpine 
were used in the church as the Virgin and Infant 
Jesus, despite the fact that Proserpine was female! 

One writer, William Paton, has this to say about 
the ritual connected with the Castrogiovannt 


madonna: * 


On the dav of the fete of the Madonna of all 
the Graces” het worshipps rs place before her statue 
large sheaves of grain and bunches of wild flowers, 
and form processions in her honor, composed of 
men in long white tunics, who carry flowers in their 
hands. make offerings of grain and othet products 
of the soil before the altar in the churches 
seems most reasonable to believe that many of the 
old pagan rites have been preserved in their essen 


tial forms in Christian ceremomtes of today 


ios sate to Say that Christian priests have idded 
little that ritual }of Demeter, have taken Jittl 


from it, and today religious ceremonies practised 

















by the farming communities of Sicily are essentially 
the same as they were twenty-five centuries ago, 
with the exception that Christian saints have 
usurped the honors and dignities of pagan deities. 


The history of the District of Apuglia shows fre- 
quent and prolonged culture contacts with the 
various groups that have occupied the Mediter- 
ranean basin. On this basis we look for indications 
of diffusion. The written record of Foggia Province 
begins around 975 s.c.° At that time one Diomedi, 


King of Etolia (a section of ancient Greece) 


landed at Rodi and journeyed to the Temple of 
Minerva at Lucera. There he remained, established 
a kingdom, married the daughter of the King of 
Daunia, and built a temple to Ceres (goddess of 


erain 
god of prophecy) and Podalirio 
cine) at Castel Drione, site of San Severo. 

The region was occupied by the indigenous Italic 
tribes, the Pencezi and the Messapi. To the north 
were the Molise, in what is now the District of 
Abruzzi. According to the local legend this area 
was first visited by the Phoenicians as early as the 
Phoenician temples to Ma or 


Diomedi also built temples to Calcante 
god of medi- 


tenth century B.c. 
Ammar were utilized by the Greeks, who rededi- 
cated these same temples to the Cretan Rhea or 
Cybele. Cybele, the mother goddess, gave birth to 
Demeter, the Greek goddess of grain, fertility, and 
earth. It is pertinent to our thesis that there were 
actually two Demeters. One was the sorrowful 
Eleusinian mother. The second and more powerful 
was Demeter Melaina, the Black Demeter associ- 
ated with the earth and fertility. 

The Greeks built temples to Demeter in and 
around the area of Foggia Province. Lucera existed 
as a city-state independent of Rome until 400 B.c.; 
then she allied herself with Rome and later (319 
B.c.) became a colony of the Roman Empire. It 
was during this period that a cult of the Egyptian 
Isis was introduced into this area by seagoing 
natives of Apuglia. We should mention that Isis- 
Horus have been depicted as black by the Egyp- 
tlans. 

Many scholars have observed resemblances be- 
tween the Osiris myth of death and resurrection 
and the story of Jesus. Carl G. Jung suggested 
that the wife of Osiris, Isis, and her son Horus 
may be considered as an Egyptian anticipation of 
the Virgin-child complex.® Direct contact between 
Hebrews and Egyptians is described in the story of 
Joseph, who may be regarded as a vizier under a 
Hyksos king, during the second Intermediate Period 
of Egypt. 

It was Herodotus who suggested the connection 
between the Egyptian Isis and the Greek Demeter. 


While never explicitly acknowledged by 
mans, it seems evident that Ceres is a Ron 
tation of the Greek Demeter. At this point 
be stressed that the Roman Ceres was lik: 
picted as black. 

St. Peter, on his way to Rome in a.p, 42 
Basso as the Bishop of Lucera. St. Bassi 
cathedral to the Virgin Mary on the precise spo 
occupied by the Roman temple to Ceres 


ista] |r 


built 


The ca- 
thedial was dedicated to the Madonna della Spiga 
literally, sheaf of wheat, and later, ear of 
After the fall of Rome this area was occupied | 
the Eruli, Ostrogoths, Greeks, Longobards, Mo. 


corr 


lems, Greeks (again), Normans, and the forces 

the Holy Roman Empire, in that order. Frederic} 
II (grandson of Frederick Barbarossa 
Moslems into the area in 1225 and built a mos 

for them on the site of the Cathedral Madon 
della Spiga. The Anjou dynasty, which came + 
power after the death of Frederick II, forced 1! 
Moslems from Lucera and rebuilt the mosque ini 
the present-day Cathedral di San Francesco. 1 
statue of the Virgin and Child was re-installe: 

the Cathedral in 1300. 

Santa Maria, the Patron Saint of 
credited with the liberation of the city from t 
Moslems by Charles II (Carlo Secondo di’ Anjo 
A second major miracle attributed to the sta 
is the end of a plague of cholera on July 15, li 
The statue miraculously moved its eyes on 
date and for two consecutive days thereafter, bring 


invited t] 


Lucera 


ing to an end the plague which had ravaged | 
If dulia and hyperdulia 
are accorded saints, then the only 


city. ‘veneration 
adoration 
for the adoration of this image is that olf 
worship). The Madonna is worshipped tor 
power rather than the grace normally accorded ' 
Virgin. It is showered with wheat, corn, and ot 
sacrificial offerings on feast days, particularls 
those feast days which coincide with the seas 
of planting and harvesting. It is accorded powe! 
relating to fertility (human, animal, and 
tive 

Elsewhere in southern Italy one finds othe! 
amples of these madonnas. The } resent-day clu 
of Santa Maria di Siponto occupies the sit 
Sipontum, an ancient Roman colony. Becaus 
flood threats, the city of Siponto was abando! 
in A.D. 1256, and the inhabitants moved to Ma 
fredonia two miles to the east. Records indi 
that the present church was constructed prior! 
1117. Before its reconstruction by Julius III 
1508, there are indications that the Saracens 
the building as a mosque. ‘The lower leve' | 


{ 
) 


S 


church contains the tomb of Emilius ‘Tul! 
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43 d the miracle-working madonna. Local 
esends attest to the fertility powers of the icon. 
rhe origin of this statue is said to be Byzantine.’ 

At the summit of Monte Vergine, near Avellino, 
was the temple to Ceres in which the high priest 
\tys held sway as the Sybelenne oracle. ‘The moun- 
ain draws its name from one Virgilius, a great 
necromancer and compounder of herb = drugs 
’Orto di Virgilio). Christianity was late in com- 
ing to this stronghold of pagan beliefs. Henry Swin- 
burne. the English author and traveler, claimed 


that the term “pagan” was a corruption of the 


yvord pagi (or pagani) meaning heathen inhabi- 
rants of the local villages.* In a.p. 1119 William of 
Vercelli dedicated the mountain to the Virgin 
Mary and founded a Benedictine abbey (the White 
Monks) on the site of the temple to Ceres. Swin- 
burne acknowledged the tribulations of establish- 
ing Christianity in this area: 

The missionaries sent among them to preach the 
faith of Christ found no means of conversion so 
easy and efficacious as those of admitting some of 
the names and ceremonies of the old church into 
the ritual of the new one. By thus adopting many 
tenets and forms of Paganism, they reconciled thei 
proselytes to the idea of exchanging Jupiter for 
Jehovah, and their lares and penates for saints and 
guardian angels. ‘To this expedient of priestcratt 
must be ascribed many strange devotions and local 
superstitions, still prevalent in Roman Catholic 
countries, Which ought not to be confounded by the 
idversaries of that church with its real doctrines. 
\ll the truly learned and sensible persons of that 
communion reject, abhor, and lament such de- 
pravation; and, were it possible to reason rude 
minds out of hereditary prejudices, would Jong 


since have abolished them. 


La Madonna di Constantinopoli (la Schiavona 

is enshrined in the church, which contains four 
standing columns of porta santa marble that are 
part of the original temple to Ceres. This portrait 
ol the Virgin is in two parts. The bust, carved of 
brown wood, is the work of Montano d’Arezzo and 
was completed about 1340. The head was brought 
‘rom Constantinople by Catherine, wife of Philip 
‘Anjou, the titular emperor of that city. Legend 
holds that this painted head was the work of St. 
Luke in Antioch.2° Swinburne takes issue with the 
legendary origin of the head:™ 


image is of gigantic or heroic proportion, 
asses for the work of St. Luke the Evangelist, 
li the very size is an argument against its being 
rait from the life, had we even the slightest 
to believe he ever handled the pencil. There 
Italy and elsewhere some dozens of black, 


The Black Madonna of Czenstochowa, Poland 


ugly Madonnas, which all pass for the work of his 


hands, and as such are revered 


Swinburne goes on to explain that there was a 
painter in Constantinople called “Holy” Luke be- 
cause of his piety and because of his exemplary 
lite devoted Lo painting representations ol the Vir- 
coin. His work was later attributed to St. Luke. sinee 
no one knew of another saint or painter by that 
name. Swinburne casts doubt on the idea that St 
Luke was ever an artist. 

Catholic sources, for the most part, have denied 
the possible connection between the black madon- 
nas and the Roman Ceres. Nevertheless, it was St 
Augustine who noted that the Virgin Mary repre 
sents the Earth and that Jesus is of the earth born 
Archbishop John Hamilton in his Scot's Catechism 

1552) states these statues! darkened into 
something not far from idolatry . .. when one 
image of the Virgin (generally a black or ugly one 
was regarded as more powerlul for the help 
of suppliants 

A Mrs. Jameson, writing in the 1890's on the 


Levends of the Madonna, remarks 


Because some of thre Creek pietures ind carves 


images have become black through extreme age 


§ a 
co 
os 


mMrmaia Fil 


aN Li 


si 
Be 


f 
‘ 


oo VORP «| hee 
ly OF] 


—rmry 
is 





























was argued by certain devout writers that the Vir- 
gin herself must have been of very dark com- 
plexion; and in favor of this idea, they quoted from 
the canticles, “I am black, but comely, O ye daugh- 
ters of Jerusalem.” [sic|* But others say her com- 
plexion became black only through her sojourn in 
Egypt. At all events, though the blackness of these 
antique images was supposed to enhance their sanc- 
tity, it has never been imitated in the fine arts... . 


As we have previously noted, although some of 
the black madonnas are black because of age, this 
mechanistic dismissal fails to explain all the black 
madonnas. It is at this point that we suggest our 
hypothesis: ‘The black madonnas are Christian bor- 
rowings from earlier pagan art forms which de- 
picted Ceres, Demeter, or Isis as black in the color 
characteristic of these goddesses of the earth. Along 
this line, in 1335 a prior at the Chalis Monastery 
named Guillaume de Digulleville noted that Mary 
represents the earth, which is the body and dark- 
ness.’* Hence, Mary being of the earth, can right- 
fully act as celestial attorney for all earthly sinners. 

Experts on medieval art forms have demon- 
strated the influence of classical mythology on the 
paintings of the Middle Ages. It is entirely possible 
that medieval painters borrowed from classical 
mythology, dropped the original forms, and _re- 
lated them to the Virgin Mary.** However, in this 
paper we are concerned with some statues which 
seemingly predate the period of the Middle Ages. 
We are probably dealing with more direct forms 
of culture borrowing, possibly as part of direct cul- 
ture contact. 

Students of mythology have long pointed out 
that “black” could be regarded as associated with 
the earth. Carl G. Jung has equated “black” with 
the fertility powers of the earth, with the power 
of death, and with a fear of the power of darkness. 
Although we do not claim that any such necessary 
and inherent relationship would obtain in all parts 
of the earth, this association can be demonstrated 
easily for the cultures involved in our thesis. 

We will reiterate that all the black madonnas 
are powerful madonnas, i.e., they are miracle work- 
ers. They are implored for intercession in the vari- 
ous problems of fertility. They are given latria 
rather than hyperdulia. Hence, we are equating 
their blackness with their power, which far exceeds 
that granted most madonnas in this sphere. 

Anthropology is replete with examples of syn- 

* The canticles (Song of Songs) refers not to the Virgin 
but to a conversation between King Solomon and_ his 


black Queen. The intent of the original Hebrew version 
clearly sets forth the relationship between the two lovers 





periences. 


cretism and reinterpretation as parts of thi 
process of acculturation. The development « 
duism is one of the classic examples of sy: 
in supernaturalism. Equally illustrative an 


ogous to our topic is the almost endless an 
cate modification of various Egyptian deitie: 
early dynastic periods. When the capital ot 
was moved to Thebes, Amon, who was th 
god of the city, merged with Ré, the natio: 
vod, to become Amon-Ré.* Changes in the « 
of any society are always influenced by the p: 


innovations never obliterate older patterns 
havior.¢ For the most part, however, mankind 
not easily detached from the patterned custom: 
and beliefs which have fastened themselves secur 
upon human beings. The adoption of new belie): 
is facilitated when the beliefs can be equated 


some fashion with the older and compatibl: 


isting Customs and institutions of that society 


is not to say that displacements never occur, 01 
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It is in this light that we offer our hypothesis 1 
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ciently isolated from the other “spokes” to the 
north and south; it is practically impossible to 
travel conveniently to adjacent suburban areas on 
public conveyances without first going through the 
central city to make connections. 

This east-west trend of transportation has been 
conspicuous since the earliest settlements in the 
area, but its persistence is the result of two major 
developments. First, the Main Line District has 
become in reality a residential “bedroom.” It is 
comparable to a dormitory; people live there but 
depend upon the city for employment, shopping, 
pleasure, education, and the other conveniences 
offered by a large metropolis. This intimate rela- 
tionship generates a daily stream of commuters. 
The second reason is that the Main Line District 
lies along one of the principal east-west continental 
routes, which creates additional heavy through 


Sin the 
Egypt 
It loc; 
nal su : 
“—f Suburban Region 
pre-ex 
y. Thi 
or thi 
ot be- 
kind } 
ustoms 
ecure 
beliefs 
ited 
ble ex UBURBAN regions are commonly strung 
out along major arteries of transportation 
sis tl leading from a metropolis. In the vicinity 
ion of the transportational route the characteristics 
AS All that distinguish the suburb are best displayed. This 
nsitio! s the “core” of the region. As one progresses far- 
ther from this core, the distinguishing character- 
stics diminish in intensity and blend in with the 
features of the adjoining region. Often the inter- 
relationships of the characteristics of two adjoin- 
‘suburban regions are so intimate that great dif- 
Hy ficulty is encountered in determining a boundary 
Ha line that will separate them. Thus the character- 
: istics that give a region individuality are most 
ss prominent in its core. It is intended, here, to illus- 
ence trate how a suburban region can develop a well- 
oer defined “heart” or “core” based upon the over- 
Si whelming presence of a transportational route. 


(he sample region selected for analysis is a resi- 


__ dential suburb of Philadelphia—The Main Line 
District (Fig. 1).* 
né! Imagine a large wheel the hub of which repre- 
sents the city of Philadelphia and the spokes of 
lav which depict the arteries of transportation leading 
a x out of the metropolis; it is then possible to visualize 
c the principal features of transportation in the Main 
ny, Line Suburban Region. The area lies along the 
meridian of the spoke extending due west from the 
- central hub (Fig. 2). Transportation moves along 
il Ad this meridian in an east-west direction. Further- 
hi more this spoke of transportation is rather efh- 
ls "For a detailed account of the determination of the 


Doundaries of the Main Line Suburban Region see “De- 

the Main Line District of Philadelphia,” by 
Ge ‘ Langdon, Economic Geography, pp. 57-65, 
} y, 1952. 


1953 


traffic. 


Early Routes of Transportation 


Since the earliest days of recorded history in the 
region east-west transportation has been of prime 
importance to the area now known as the Main 
Line. At first the Indians had a trail leading from 
the Delaware River to the Conestoga River and 
thence to the Susquehanna. At that time the trail 
was referred to as the Kitanning Path.' Soon after 
William Penn and the colonists appeared, this trail 
became a bridle path. People traveled on horse- 
back, and freight moved by pack train. The twenty- 
five or so miles at the eastern end of this trail lay 
within the original Welsh “Barony” (now known 
as the Main Line District 
ward trail it was necessary to cross the Schuylkill 


To reach this west- 
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Fic. 1. The extent of the Philadelphia Main Line Suburban Region is shown by the dots superimposed upon thi 
presently existing township lines. The line bisecting the Main Line area is the route of the Pennsylvania Railroad ana} 
illustrates the east-west trend of the transportational meridian. The area of diagonal lines represents the city of ™ 


Philadelphia. 


River, and, until ferry service was provided in 





1682, it was difficult of access.” 

In addition to this route to the west the resi- 
dents made great use of the natural thoroughfare 
offered by the Schuylkill River. It flowed conven- 
iently along the northern edges of their tract di- 
rectly to the great, growing town of Philadelphia 


on the Delaware (Fig. 3 


The Old Lancaster or Conestoga Road 


Within thirty vears there was a road, of a sort. 
extending between Philadelphia and the Dutch 
settlements on the Conestoga River. It rather 
closely followed the old Indian trail. The portion 
between Philadelphia and the Welsh settlements 
west of the Schuylkill was laid out as early as 1690; 
it was one of the oldest roads on the continent. 





Efforts were made from time to time to open regu- 
lar stage service, but the ruts, the mire, the snow, 


Fic. 2. The hub of the huge wheel of transportati 
: around Philadelphia is indicated by the black circli 
futile. the commercial center of the city. The extent of the cit 
In spite of these difficulties the Old Lancaster — is, shown by the dots. Heavy lines represent the leadit 
highways and thin lines the less important routes lead: M,, 


and the dust were victorious, and all attempts were 


) ¢ ¢ ‘ o > - "TT ons _- m4 
Road was a busy route to the interior, Traffic in- ing out of the city. The darkened area west of the cit) 
creased steadily, and there was great demand for a is the Main Line Suburban Region. The white line bi: Me 
more commodious passage westward. Picturesque secting the area shows the lox ation of the principal 

; ; west route, the Lincoln Highway U.S. 30) and tr 
wayside inns began to appeal along the route, and Pennsylvania Railroad’s main line tracks. Numbers ind 
the pack trains were gradually replaced by the cate the principal routes | 
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tilroad ang} Fic. 3. Comparative approximate locations of the historical routes of transportation in the Philadelphia Main 
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he city offme Suburban Region. The general east-west trend of the transportational meridian is evident. The routes are super- 
pposed upon the existing township structure. The historical routes referred to in the text are numbered on the 
ip as follows: (1) Old Lancaster or Conestoga Road, (2) Lancaster Turnpike, (3) Lincoln Highway, (4) The 


Pnnsylvania Railroad’s main line tracks, (5 





mous Conestoga Wagons. In fact, these freighters 

is came so popular along the route that the Old 

ancaster Road was often called ““The Great Con- 

'% Biooa Road” (Fig. 3). Portions of this road exist 
this day and are still known by that name. 


The Lancaster Turnpike 

In 1791 the legislature authorized the construc- 

on of a new turnpike to Lancaster. The turnpike 
as completed in 1794.* It was 50 feet wide and 
ver 62 miles in length; there was a center, paved 
ith crushed stone, 24 feet wide and 18 inches 
beep. It was the first road of its kind in the coun- 
by, and tolls were charged travelers making use of 
2 ie route. Traffic increased greatly, and the turn- 
ike was more than financially successful. This 


3On45 


‘cess inspired the construction of thousands of 
orks ji Additional miles of turnpike roads throughout the 
the city @Ountry patterned after the Lancaster model. Un- 
leading Mortunately, because of the sudden introduction of 


*s lead 


scan. power, most of these turnpikes were utter 


the city :. 

line bi- M@ailures, 

al “h lhe new Lancaster Purnpike became congested 
n I 

rs nd! #C 


;, ne sources say it was authorized in 1792 and com- 
pleted in 1796 





5) Old Philadelphia and Columbia Railroad, (6) approximate location 
the Pennsylvania Turnpike, (7) approximate proposed route of the Schuylkill Expressway 


with an almost unbroken procession of the pon- 
derous Conestoga Wagons. regularly scheduled 
stagecoaches, large herds of animals being driven 
to market, and picturesque farmers’ wagons. Travel 
was so extensive along this route that it was with- 
out parallel in the history of the country prior to 
the introduction of steam power.* Use of the turn- 
pike increased apace until the 1830's; its period 
of usefulness was indeed the era of travel by wagon. 

The famous Conestoga Wagons attained thei 
greatest prominence along the route of this turn- 
pike, and by the time of the War of 1812 they 
were in very general use. The wagons were well 
designed for the carrying of freight, because they 
had a curved bottom that prevented the cargo 
from slipping back and forth, and broad-rimmed 
wheels that prevented them from sinking into 


soft ground. 


The Philadelphia and Columbia Railroad 


In 1825 the State of New York very success- 
fully initiated the canal-building period with the 
construction of the Erie Canal. Increasingly, west- 
ward traffic was moving along this new route to 
the interior. Philadelphia was then the largest city 








traffic to the 
more rapidly developing New York metropolis. 


in the country, but it was losing 
Pennsylvania decided that something must be done 
to stop this loss. The solution was an interlocking 
system of canals, inclined planes, and railroads 
from Philadelphia to Pittsburgh. The Philadelphia 
and Columbia Railroad made up the easternmost 
2 miles of this route. 

Laid out in 1828 and completed in 1834, the 
railroad followed the general east-west trend of 
the Turnpike as illustrated in Figure 3. The com- 
pletion of the railroad was the beginning of the 
end for the Turnpike. Parts of it were even aban- 
doned as parts of the Old Conestoga Road had 
been abandoned with the opening of the Turnpike. 

The Columbia Railroad consisted of a single 
track (at first) of wooden rails firmly bolted to 
stone blocks. Crushed stone filled the space between 
the rails to provide a footing for horses used to 
pull the cars. Many curves were introduced solely 
to placate farmers, who either wished, or did not 
wish, to have the railroad near them. 

In 1834 the first steam locomotive, known as 
the “Black Hawk,” passed over the road. For a 
time attempts were made to use both horses and 
locomotives; another track was laid to provide 
one for horses and one for locomotives, but the 


experiment was a complete failure. Horsepower 


fought a losing battle, and by 1840 only loco- 


motives were in use. 
Although the Columbia 
travel through this area, the complicated system 
of water and land routes to the west proved to 
be poor competition for the Erie Canal. By 1840 
Philadelphia had lost the distinction of being the 
nation’s largest city. It never regained that title. 


Railroad augmented 


Early Days of the Pennsylvania Railroad 
Company 

The Pennsylvania Railroad Company was or- 
ganized in 1846 to eliminate the disadvantages of 
the complicated rail-canal-inclined plane route 
over the mountains to the west. Within a few short 
years this through route became the “main line” 
for the exchange of commerce between east and 
west. It was during these years of successful ex- 
pansion that the term “Main Line” was applied 
to the area along the tracks near western Phila- 
delphia. 

The era was heralded by improvements. The 
Old Columbia Railroad was straightened, particu- 
larly between the city terminal and the vicinity of 
Bryn Mawr The old inclined planes 
along the steep banks of the Schuylkill were re- 


Fig. 3 
placed by gentle grades. 


328 


Westward, beyond Bryn Mawr, the Pennsylya) 
Railroad followed, as a rule, the old roadbed /] 
3). This portion of the track was not altered yy 
so much as the portion closer to the city. Aly 
the western end of the area, the terminal {acilj; 
of Paoli were further developed. Rail yards \, 
enlarged to alleviate the congestion of local co; 
muter trains ending their runs there. Before the 
improvements, it usually took over two hours : 
get from Paoli to the city. 

In the 1860’s the Pennsylvania Railroad <j 
not cater greatly to commuters. Most of the yes 
dents of the “Main Line” 
required six trains a day each way, and none 


were farmers, and ¢] 


Sundays. The picturesque trains were drawn 
queer, puffing locomotives with large cowcatcher 
the cars had oil lamps for light and coal stoves | 
heat. By 1875 traffic had increased so much thy 
the Pennsylvania Railroad bragged of its total 
sixty-two regular passenger trains entering 
leaving the old West Philadelphia Station ev 
twenty-four hours. In those days this was ind 
an accomplishment. 

During these early years the need for throu 
service from New York City became increasin 
apparent. By 1871 Jersey City, New Jersey, h 
replaced Philadelphia as the eastern termin 
with ferry service to New York. It wasn’t | 
1910, however, that tunnels under the Hudson | 
vided facilities for riding directly into New Yo! 
City. The railroad also expanded westward 
Chicago and St. Louis. These developments had 
profound influence on Philadelphia’s Main Li 
District. They became the basis for the throu 
east-west traffic so characteristic of transportat 


within the core of this region. 


Development after the Early 1900's 
Although the relatively high elevation made t 
Main Line area cooler than the city and enti 
many Philadelphians to spend summers at “hotels 
and “boardinghouses,” not until transportatior 
facilities were improved did people consider 
tablishing themselves as permanent residents. Man 
early immigrants from the congested city wert 
officials, directors, financiers, and industrialist 
closely affiliated with the railroad. They used th 
influence in demanding rapid improvements 
commuter service. Within a few years the sect 
was given one of the best suburban railroad se 
ices in the world. After these changes thi 
Line District experienced major influxes « 
dent population. 
One of the advancement 


most sienificant 
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he geographic background of the Main 
was the introduction of electrically op- 
ns. Noisy, smoky steam locomotives were 
y quiet, clean electric locomotives. ‘Trains 
rough no longer belched smoke and dirt 
bypassing route was constructed just to 
f the Main Line District. ‘This route, 
rified, was called the ““Trenton-Cutoff,” 
lowed the Chester Valley to the north of 
1 route.” It rejoined the main tracks neat 
New Jersey. The existence of this by- 
oute meant that only a relatively few 
ight trains passed through the Main Line, 
noise, and congestion were minimized in 

i the Main Line Suburban Region. 
Electrically operated express trains speed through 
Main Line area without stopping until they 
to terminal Paoli. The powerful locomotives 
ling such trains are 791% feet long, weigh 460, 

) pounds, and develop 4620 horsepower. 

fo a resident of the Main Line the commuter 
is more familiar and vital. It is called ‘The 
Local.’ and, in striking contrast to the ex- 


ess trains, it jerks along the track, stopping and 


ing at 18 stations in 20 miles (Table 1). It has 
eer honking whistle announcing its departure, 
t hardly ever attains full speed before it is time 


braking for the next station. 


varacteristics of Present-Day Commuter Service 


Examination of ‘Table 1 reveals several impor- 


developments. First, the Pennsylvania Rail- 


oad attempts to provide most frequent and efh 


ent service to station stops lying some distance 


iside the city limits. Stations close to central city 
¢ fewer trains stopping daily, and many of them 
expresses to the central city terminal. For ex 
le, the 52nd Street Station has only 58 inbound 


nd outbound trains daily. Even Overbrook, which 


sat the city line, has only 77 trains. Farther out, 


i! 


fy 


Ardmore (8.6 miles from central city 


me station stops have as many as 86 inbound 


d outbound trains daily. Second, the commuter 


tops are closer together farther out on the route 


only one stop (52nd Street) in the 5.6 
les between city line (Overbrook Station) and 
ntral city. Farther out, some of the stops are only 
mile apart. It is apparent that commuters in 

the city depend more upon local bus and 
‘rVice, 

tops at Overbrook (city line, 5.6 miles 
lerion (6.1 miles out), Narberth (7.0 miles 
d Ardmore (8.6 miles out) are more than 


because trains often operate as ex- 


TABLE | 


CCOMMUTER STOP CHARACTERISTICS 
ALONG THE MAIN LINE* 


lotal 
Names of Station Number 
Stops on the of Trains 
Main Line Stopping 
Daily 


Miles from 
Philadelphia 


Philadelphia (all stations 139% 

92nd Street 58? 

Overbrook City Line 77 

Merion 

Narbe rth 

W vnnewood 

Ardmore 

Haverford 

Bryn Mawt 

Rosemont 82 

Villanova 85 

Radnor 84 

St. Davids 84 

Wayne 85 

Stratford 83 

De von 8b 

Berwyn 86 
18 Daylesford 70§ 
0) Paoli 139 


* Information from timetables of the Pennsylvania Railroad made 
effective March 2 194 Lhese statistic include only train op 
erating at least 5 days per week 

+ This ficure 139 include only those trains that run alone the 
fain Line District Lhere 1S a rrand total ot over OUU train in 
ind out of Philadelphia daily 

The figure 8% include only train originating or terminating 
at Paoli other train from Chestnut Hill, ete., stop here too 
The daily total is 89 trains 

S Most train stop here only o i | to receive or discharge 
passen ers 
presses to and trom these points. For example, an 
outbound train is classified as an express as far as 
one of these Stops and then becomes a “local” o1 
a “skip-stop express” farther out. Inbound, the 
situation is similar, no stops being made between 
these stations and the central city terminal. Ex- 
cluding the early morning hours, the average main 
line station has a total of one train in each direc- 
tion every half an hour. During the “rush hours” 
trains may run only a few minutes apart. Most 
express trains and those that skip stops are op- 
erated during these “‘rush hours.” 

he terminal function of Paoli is apparent. A 
total of 139 trains stop there daily (‘Table 1). Filty- 
three ol them are through Passengel trains. Lhe 
other eighty-six are “locals” (74) and “‘skip-stop 
expresses” (12) to the city. Often the residents of 
the area take the “Paoli Local’ to Paoli, where 
they can conveniently make connections with any 
through train and thus avoid the congestion ol 
mid-city. The fact that all trains stop at terminal 
Paoli offers an additional advantage to commut 
ers residing near there, 20 miles from Philadel 

) 


phia. They can get into the city in less than 24 


minutes on an “express lable 2 








STATION NUMBER OF DAILY COMMUTERS 
T i 





PAOLI 
BERWYN 
DEVON 
STRAPPORD 
WAYNE 
ST. DAVIDS 
RADNOR 
VILLANOVA 
ROSEMONT 
BRYN MAWR 
HAVERFORD 
ARDMORE 
WYNNEWOOD 726 
NAR BERTH 7-0 
MERION 6.1 
OVERBROOK 5.6 
52nd STREET hel 
4 1 i 0.0 
0 1000 2000 3000 
Fic. 4. Relative importance of the commuter stations 


according to the number of daily commuters utilizing 
each station stop. 














Curtailed service to points in and near the city 
and extra service to points farther out make it pos- 
sible to get to some parts of the Main Line District 
in a shorter period of time than it takes to get to 
outlying parts of the city proper by local bus and 
trolley service. For example, it takes about 17 min- 
utes by the “local,” 15 minutes by a “‘skip-stop ex- 
press,” and 12 minutes by an “express” to get to 
Ardmore, 8.6 miles from central city (Table 2 


Distribution of Commuters 


To get an accurate picture of the distribution of 
“Paoli 


it is necessary to compare Figures 4 and 5. The 


commuters along the route of the Local” 
bar graph in Figure 4 illustrates the relative im- 
portance of commuter stations according to the 
number of daily commuters utilizing the stop. The 
graph is based on the number of daily passengers. 
The three most important stops along the main 
line are Bryn Mawr (2240 daily commuters), Ard- 
1950), and Narberth (1885). Paoli 
1650), remaining important despite 


distance 


more is in 
fourth place 
the great 20 miles) from the city be- 
cause of its terminal function. The figures on the 
right vertical scale indicate the number of miles 
each stop is from the Philadelphia terminal. The 


most important station stops lie within the 3.3 


30 


miles between Narberth and Bryn Maw 
significant exception is Paoli. The least 
18.7 n 


It does not appear on the graph. The | 


station is a flag stop at Daylesford 


portant station with regularly scheduled stop, 
Strafford 


Figure 5 is a line graph showing the 


320 daily passengers). 

a Dproyi- 
mate volume of daily commuters passing throus 
each station. The vertical scale indicates the rel, 
tive distance between stops. The numbers shoy 
how many miles each station is from the Phils. 
delphia terminal. The horizontal scale shows {| 


number of daily commuters on the trains 
pass through each station. The line of the gra 


corresponds to the cumulative total. To get thes 
figures it was necessary to add the number of da 
commuters from each stop to the total number 
passengers already on the trains. 

The most significant characteristic of commut 
tion brought out by Figure 5 is the location and dis. 
tance from the city of the points at which n 
commuters board the trains. A significant numby 
1650 
Paoli terminus for the daily round trip to Phila. 
delphia. Many others arrive at and depart fr 


about of the passengers originate at th 


Paoli on express trains, some of them taking 1! 
“local” to some community down the “line.” A 
1650 
trip at Paoli, relatively few passengers board 1! 


though about commuters begin the dail 


trains in the first 9 miles inbound. At Rosemont 
11 miles from the city) the cumulative total | 
risen to only 5855 passengers. The figure quick 
jumps to 8095 passengers at the next station, Br 
Mawr. From here on the increase is great at €a 
stop to the city line at Overbrook Station. 1! 
16,360 daily cor 


cumulative total rises to over 


TABLE 2 


RUNNING TIME OF COMMUTER 
To SELECTED STATIONS* 


[TRAINS 


Philadelphia 
Tinie by 
Skip-Stop 
Express 


Stations on 
Express, 
No Stops 


Time by 


Miles from 
Selected 


8 minutes 
10 minutes’ 11 minutes 
12 minutes 15 minutes 
17 minutes 


Overbrook 
Narberth 
Ardmore 
Bryn Mawr 
Wayne 
Berwyn 
Paoli 


7 

+ minutes 
1 minutes 
6 minutes 


9) 
, 
24 minutes 3 


* Time is computed to 30th Street Station (Pennsylvania * 
Add about 3 Broad Street Suburban Sta 
stated times are approximate; some trains are a few muni 
others a few Information from timetable 
Pennsylvania Railroad made effective March 2, 1947. 


minutes for 


minutes slower. 
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he 52nd Street Station, 4.1 miles from 
b» central city terminal. It is evident that the 
: imber of commuters boards the trains be- 
(City Line Avenue, 5.6 miles 
10.3 miles out). This is 


mters 
nu 


yreatest 1 
ween Overbrook 
wt) and Bryn Mawr 
able when one rides the trains. Inbound 
wins often have only standing room for passengers 
warding at stops near the city. Outbound trains 
ve similarly crowded for the first few miles and 
hen become noticeably “empty” beyond Bryn 


niso notl 


Afawt 
It must be understood that the “cumulative 
- 


otal” upon which Figure 5 is based is merely an 
imate and does not include people riding through 
he area On express trains nor passengers who ride 
yetween stops within the Main Line District it- 
elf, Although no figures were available for Dayles- 
ord. it is listed because there is no doubt that it is 
he least important stop on the route. 


Bus and Trolley Routes 


Local electric trolley and motor bus services sup- 
lement the facilities of the Pennsylvania Railroad. 
ypical is the Philadelphia and Western Railway 
ompany. This rapid-transit trolley line leads 
vestward from the 69th Street Terminal, which 
s the end-of-the-line for the subway-elevated 
outes leading out of central Philadelphia. Its 
oute almost parallels that of the Pennsylvania 
Railroad, and, in places, the two tracks are within 
ight of each other. 

It is possible to visualize the importance of such 
service when one considers that a typical station 
top like Villanova has a total of 118 inbound and 


116 outbound trolleys daily. 


Development of the Lincoln Highway 


After the abandonment of the Lancaster Turn- 
pike and the advent of the railroad, the people 
who had settled along the main line became thor- 
oughly disgusted with the sadly neglected Turn- 
pike. Furthermore the route offered by the Old 


Lancaster Road became a menace to the interests 


of the paralleling Pennsylvania Railroad. The 
railroad feared that street car lines would be ex- 
tended from the city into the growing suburbs 
and cut into its local passenger business. Therefore, 
to protect itself from such opposition and at the 
Same time to improve the deplorable conditions 


‘On the pike, it formed a subsidiary company, the 


Lancaster Avenue Improvement Company, to take 


pover the road. 


This company purchased the portion of the 
Toad extending from 52nd Street to Paoli. Its im- 
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Fic. 5. The approximate volume of daily commuters 
passing through each station. 


provement and maintenance were supported by 
tolls. The portion in Montgomery County, re- 
named Montgomery Avenue, became the first 
macadamized road in the United States. Farther 
west the road was called Lancaster Avenue, a 
name it still retains in places.* In the early 1910's 
this stretch became a part of the famous transconti- 
nental Lincoln Highway, which, by 1923, was con- 
sidered the ““Main Street” of the nation. 

The development of the automobile led to the 
purchase of the route by the State Highway De- 
partment in 1917; this brought the end of tolls. 
By 1925 demands for an improved route were so 
great that the right-of-way was resurfaced, 
straightened, and widened. To accomplish this it 
was often necessary to shift sidewalks and slice 
properties. As a result sidewalks are very narrow 
and residences are but a few feet from the edge 
of the thoroughfare in many places in the core of 
the region today. 

The present Lincoln Highway practically paral- 


lels the main line of the Pennsylvania Railroad, 
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as indicated in Figure 3. It is a well-paved four- 
lane highway. Its development was of great sig- 
nificance to the characteristics of the core of the 
Main Line District. It brought tourists, hotel keep- 
ers, garages, service stations, restaurants and made 
it more convenient for the commuter to live 
farther from a railroad station. 

An observer along this highway today would 
be impressed by the heavy volume of traffic. Dur- 
ing the daylight hours the passenger automobile 
is in prominence, but at night the heavy trailer 
trucks roll and rumble continuously. Trucks are 
prohibited on many paralleling routes, which are 
reserved for the faster passenger vehicles. The 
most important of these passenger routes is Mont- 
gomery Avenue. ‘This situation is similar to that 
of the Trenton-Cutoff, that is, the objectionable 
freight traffic, by truck as well as by locomotive, is 
diverted over selected routes and the value of 


certain residential areas is enhanced. 


Relationship of Urban and Rural Development 
to the Transportational Meridian 


Phe “urban” portion of the Philadelphia Main 
Line District is roughly a triangular area bisected 
by the main east-west transportation route. The 
base of the triangle lies alone the several miles 
of the western Philadelphia city limits, while the 
apex of the triangle extends to a point near the 
community of Paoli, 20 miles from central city. 
[he remaining portions of the Main Line District 
are, generally, rural, and they lie farther away 
from the transportational meridian. With distance 
westward within the “urban” area, large tracts 
of “rural”? country are wedged between the small 


towns. Beyond Paoli most of the countrvside is of 


a rural nature. Within this tnangular area lying 





Fic. 6. A typical “‘gateway” leading into a hidden 
estate in the Main Line Suburban Region. The roadway 
characteristically leads uphill because many country 
homes are located on hilltops 





homes 


clustered 
transport has released man from the necessit 


along the east-west transportational n 


distinguishing 
Philadelphia 
best displayed 


It is difficult to determine whether t!} 
of the Main Line are really “urban” 
Perhaps it is safe to say that they ar 
living in a rural area. As Wehrwein we 
bly say, they are living in the area ot 
between well-recognized urban land us 


area devoted to agriculture, or in “the ; 


fringe.” 


The most 


portions ol the Main Line District is its 
appearance. A ride along one of the ma 
dering hard-surfaced 
spacious lawns, well-kept fences, and the cow 
estates of gentlemen 
the houses and the beauty of the yards and @ 
are out of proportion to the associated farmir 
erations. The emphasis is upon the establishn 


attractive homes, not upon making a living 


agriculture.” 


The traveler is often disappointed becaus: 
of the estates were planned for the purpos 
providing complete privacy. From the road 
“oateway” may be the only indication of th: 
ence of a residence. The typical gateway is \ 
elaborate, and from it a reoadway usually lead 
to the hidden 
usually leads up because frequently the ec 
estate is situated on the top of a hill. The 
ants are obviously city commuters, not farmer 

Within the last 
been to break up the large land holdings into s 


building lots. 


“estates” that were wedged between the 
have gradually become less prominent 
lots were thus provided near transportational |! 
ities in beautiful regions where the comfort 


a rural home 


peared. 


Today it is no longe: necessary fora t 


living in places where mass transportation 
able.” This development has made it possibl 
commuters to 
tional meridian. ‘They can drive to the local sta! 
and park the car there all day. Always, 
access to the main east-west transportationa 
is all-important to the resident of the M 
Iistrict. 






charac teristics 


characte1 istic 


decades the tendency 








in comparison to the older estates 
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a erhaps the difficulty of parking in mid-city and 
saab he fatieue caused by actual driving are sufficient 
re sons tor leaving the family car out along the 
in li Phe train ride offers an opportunity 
CS) a hh) - 
» read the newspaper and relax. ‘This tendency 
ry ° ° ° an 
ty leave cars parked in stations has increased. The 
rant ailroad has recognized this trend and has pro- 
P ided ample parking space for its patrons. Figure 
ins ‘ - . , . . 
7 shows a typical Main Line Station stop. The 
ind t ae ; ° . . . 
rikine architectural design is found in most sta 
il-lirr ° . 
ons of the district. 
One of the most recent urban developments has 
7 - wen the construction of large, beautiful apartment 
parl USeS. particularly in the built-up area closest to Fic. 7. The Haverford Station on a sunny afternoon 
lV I ' os ae a 4 } . | d in between trains. Note the parking facilities 
the citv. This is the climax of the trend to reduc: 
iy . ° 
countn the size of the hous hold from th typical old the route of the recently constructed Pennsylvania 
ay state with spacious — to a small apartment lurnpike Because this highway tends to avoid 
- with a few bushes ora windowbox fora lands ape all areas of congestion. it does not follow the old 
= [housands of ‘‘Mainliners” today live in these 
nin capitate re ii : transportational meridian that forms the core of 
at wn . > “ . ‘ . ee ne ; C : : : 
Wied pica onennphiontel ay" 7 — oo “te this suburban region. Instead, it approaches the 
ad mansions. Figure liustrates the typical suburban — \fain Line District from the northwest and termi- Cry 
partment house. nates in the vicinity of the community of King ol 4 
j , : . Prussia within the area studied (Fig. 3 af 
SC UM Relationship Between Industrial Development > 
anes i . a aa An arterial highway is to be constructed (con “<r 
T and Transportational Facilities 4 § GF ch 
a struction has already begun) from King of Prussia cr 
n One of the outstanding characteristics of the along the Schuylkill River Valley into the city of = 
ft ~ ‘ < 
core of the Philadelphia Main Line Region is the Philadelphia. Ironically enough, this route roughly é 
. . . r , . _ 
al scarcity of industrial development. This lack of follows one of the first passageways used by early << 
ads . . : “7° 
ad: ndustry exists despite the fact that the region lies pioneers in the area when they navigated the cK 
7" along a major artery of transportation where it Schuylkill for transportation. Although the new rb ma 
| would be possible to import raw materials and — hiehway does not pass through the congested core a5 
me xport finished products conveniently. The Main of the Main Line District, it continues to follow “Ss 
° ° ; 4 OT alead 
Line Suburban District has developed as an almost the persistent east-west trend of transportation 7 a 
\ fi , a | 
a entirely residential area. Pransportational facili- The route of the new Pennsylvania furnpike re- aS 
s) ° e hes 
3 ties have been aimed at serving the commuter minds one of the Trenton-Cutoff of the Pennsyl- ~ 
ere , j : Q » 
9 [here is a pronounced lack of sidings and other  yania Railroad for, as it cuts through the hills and Fe 
uild lacilities needed by industrial plants. mountains of the state, it bypasses the congested iy 
l{ It IS rather remarkable that this area has had areas ot the towns and cities in the core of the re- tie 
1l | cl ; ? Li 
‘i such a limited development of industry when one — gion. “t 
orts ; ; em : : = 
nial pconsiders that it is surrounded by great industrial = ny 
TOU A Fh ° ; ? ~ pa 
regions. Still more unusual is the fact that these ud —— 
Surrounding industrial regions give relatively little e' 
semployment to “Mainliners.” In general, they 
q . ; . Ky | 
Mott nearby areas; few residents of the Main 
. [line are employed in industry. Instead, they are 
Mainly businessmen, professional people, managers, 
aVi mor : j ‘ 
b] Pethcials, clerical workers, and the like employed 
yit q - ‘ * puns e . 
| 2-central city Philadelphia. The evolution of the 
361i P ° - 
a Pensportational route here has certainly not fos- 
= Patered lustrv 
Ww ‘* 
| Influence of the Pennsylvania Turnpike 
Sie diindneal 
Thi iTe 1 > ‘ . > . > 
& itest influe nce brought to bear upon the i: Ae sees tee at Wieewoed alone 
Me phia Main Line District is the location of the Lincoln Highway in the Main Line District 
rH 
Dun 533 





Summary and Suggestions 


“This through route exemplifies the evolu- 
tion of transportation from Indian Path to pack 
horse trail, crude freight wagon road, stage coach 
turnpike, railroad and modern highway, probably 
better than any other single thorofare in the coun- 
try today.’ All the succeeding historical routes 
have, in general, followed the dominant east-west 
trend and have been the basis for developing the 
distinguishine characteristics of the core of the 
Philadelphia Main Line Suburban Region. Be- 
cause all large cities have similar residential areas 
stretched along the major arteries of transporta- 
tion, it is hoped that this study will inspire the 
continuation of research on the suburban fringe 
of metropolitan centers. All too often major study 
and emphasis are given to the political city or to 
the metropolitan area as a whole, and seldom are 
the specific characteristics of the city’s suburbs 
considered. It is this type of overlooked area this 
study intends to describe. 

It is suggested that studies be made of the evolu- 
tion and distinguishing characteristics of the cores 
of other types of suburban districts. For example, 
in recent years there has been a tendency for in- 
dustry to “decentralize” and move out of central 
city locations to the suburbs along some convenient 


transportation route. Certainly an indus 

urb would show a type of evolution different {; 
the one portrayed here for a residential sub 
located along a transportational route, and wo, 
result in the appearance of different distir 

characteristics in And 
difference between the characteristics of 


of a suburban region with a dominantly edy 


its core. what abou 


tional function and those of a suburban area 
veloping a commercial function with the constr 
tion of a modern shopping center in its mids 
Here is a field of investigation that has been y 


neler ted. 
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THE HILLS 


The hills roll wide on every side 


Like waves upon the sea, 
Breakers of granite tossed through time, 


Surf of eternity. 


The heaving hills in dumb show shout 
Of days when time began, 

When earth was an unsteady star 
And like quicksilver ran. 


Lee’s Summit, Missouri 


JAMES Di_Ler FREEMAN 
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yat Scientists Look for in 


eit Jobs 


The author recetved her training at Hunter College and Columbia Universit) 


THERESA R. SHAPIRO 


and has held a wide variety of government posts in the field of labor economics 
This article is one of a group of studies conducted for the U.S. Bureau of Labor 
Statistics as part of its continuing program of studies of scientific personnel 


N this period of personnel shortages in the sci- 

ences, when the rate of turnover among scien- 

tific personnel is unusually high, it is pertinent 
inquire what it is that scientists ask of a job. Em- 
lovers who need to attract and retain competent 
entists have the most obvious interest in the an- 
fer to this inquiry, but it is of concern also to 
Rientists themselves. Young scientists, in particular, 
who are at an early stage of their careers, must 
hake what may prove to be critical decisions as to 

here to work. On what basis should they choose 
gmong the many offers they are likely to receive? 
Bhould they seek the highest salary, the greatest 
promise of security, the most interesting work? 
Which will in the leng run contribute the most to a 
atistactory working life? Some light is thrown on 
these questions by a study of job satisfactions and 
Uissatisfactions among scientists, carried out by the 
Bureau of Labor Statistics of the United States De- 
partment of Labor, as part of its program of studies 
©! scientific personnel. 

It should be said at the outset that any study of 
@uployees’ attitudes toward their jobs which, like 
this one and almost all others, is based on inter- 
Views has certain inherent limitations. For one 
thing, pleasure or displeasure in a job situation is 
ually the result of several interrelated factors. 
Phe particular factor a person happens to mention 
fo an interviewer months or years later may actu- 
ally have been of secondary importance in the by- 


Bone situation. Moreover, people are not always 
aware of all the factors influencing their decisions 


to accept or leave a position, and they tend to ig- 
Bore those outside the recognized and socially ac- 


peeptable categories of values. Even when an inter- 


Viewee remembers and understands his motivations, 
ther danger that he will not transmit them to 
the interviewer. Confronted by a strange face, no 


Platter how sympathetic, most of us find it easier 


to retreat into stereotyped phrases or vague gen- 
eralities than to talk frankly. 

The story of Mr. Brown, a chemist, illustrates 
these points. Mr. Brown worked as a research chem- 
ist under the supervision of Mr. P., whom he liked 
and respected. One day Mr. PF. left the company. 
Mr. Brown, who had hopes of inheriting Mr. P.’s 
position, found Mr. P.’s successor uncongenial and 
the supervision he exercised chafing. His salary 
seemed inadequate, now it was clear that it would 
not be raised. His work began to appear trivial and 
dull. For the next six months, however, Mr. Brown 
did nothing about all this except grumble to his 
wife. Then, one day, he ran into a former class- 
mate, Mr. K. Always an optimistic fellow, Mr. K. 
was very enthusiastic about his job, his firm, and 
his colleagues. He knew of an opening and sug- 
gested that Mr. Brown apply for it. ‘They made an 
appointment. Mr. K. introduced Mr. Brown, not 
only to the chief but also to several other men. The 
chief reminded Mr. Brown of his old boss, Mr. P., 
and the other men seemed very friendly. When Mr. 
Brown was offered a job with the ABC Company. 
at an increase of only $300 a year, he was delighted 
to accept. 

Why did Mr. Brown become so dissatisfied with 
his job that he moved over to the ABC Company ? 
The explanation he gave the interviewer was that 
he considered Mr. P.’s successor inferior and that 
he wanted more money. Reading between the lines, 
we are inclined to believe that it was the disap- 
pointment of Mr. Brown’s hopes for a promotion 
and his chance meeting with his old classmate 
which were most responsible for his transfer. 

If, then, interviews cannot be relied on for a com- 
plete and an objectively accurate analysis of the 
reasons why people like a given job. ol what value 
are they in studying job satisfactions? The answe1 


is that they furnish information as to employees’ 








rare 


' 
t tH 
ee 








conscious motivations, particularly those that con- 
form to the attitudes held in common by the group 
to which the workers belong. Since these attitudes 
have a decided influence on behavior. information 
concerning them is valuable to employers, personnel 
workers, and scientists themselves. 

Ihe insight into job satisfactions and dissatisfac- 
tions obtained through interviews is greatest when 
the group studied is homogeneous and cohesive. 
Scientists with Ph.D.’s, the subject of the present 
study, are such a group. They are knit together by 
a common background of training, often in the 
same schools, by membership in the same scientific 
societies, by a community of interest in science, 
and by many personal and professional relation- 


ships. 


How the Study Was Conducted 


This study is based on interviews conducted be- 
tween December 1950 and June 1951 with 407 men 
physicists, biologists, and chemists, all of whom held 
doctorates. The interviews were arranged through 
the cooperation of various private firms, govern- 
ment agencies, and colleges and universities located 
on the eastern seaboard from New York City south 
to the District of Columbia. Some additional scien- 
tists were interviewed at the 1950 meeting of the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE, in Cleveland.* 

Each scientist was asked to report his employ- 
ment history from January 1, 1939, to the date of 
the interview. During this period, the 407 men in 
the study had made 574 job shifts, apart from those 
due to service in the Armed Forces. Since some of 
the men were still in college in 1939, the number of 
job entrances reported was greater (670) than the 
number of job exits (574). The average number of 
job entrances per scientist was 1.6, of exits 1.4. 


* It was not practicable to select the scientists to be in- 
terviewed on a random basis. However, chemists, physi- 
cists, and biologists were represented in about the same 
proportion as among all the nation’s Ph.D.’s in these three 
sciences. The age distribution of the respondents in each 
ficld also was similar to that of all Ph.D.’s in the given 
field. However, the relative numbers employed in colleges 
and universities were considerably lower and the propor- 
tions in private industry and government higher among 
the respondents than among all Ph.D.’s. Furthermore, few 
men in the study were employed outside the Middle Atlan- 
tic states. Despite these limitations, the attitudes ex- 
pressed by the group of scientists interviewed are probably 
held by most Ph.D. chemists, biologists, and physicists, 
since Ph.D. scientists form a cohesive group, characterized 
by considerable shifting between university and other em- 
ployment and by a hich degree of geovraphi mobility, 
and since both these characteristics were found among 


the men in the study. 


55 


Most of the job shifts occurred while th 
were still young; 85 per cent of the exits \ 
before their fortieth birthdays. 

The approach used to determine the at 
these scientists toward their jobs was 
about the reasons for their job decisions 
entist who had changed employers sinc: 
1939 was asked why he had left the jobs 
and why he had favored one offer over an 
accepting a new position. ‘Those who 
changed jobs since January 1, 1942, wer 
why they had remained on the same jobs. It ca; 
argued that these questions are an indirect way 
studying job satisfactions. They have the va 
however, of focusing on concrete situations and 
attitudes which are, in a broad sense, operatio: 

lhe men were encouraged to talk freely 
the replies were coded after the interviews 
completed. In most cases, the scientists felt that 
one factor determined a particular decision. S 
recalled as many as five different aspects of a 
situation which had played some part in thei 
cision to remain or to leave. In order to prevent 
more talkative men from unduly influencing 
statistical results, no more than three reasons \ 
recorded or tabulated in connection with any 
entrance or exit or for any scientist who had 


changed positions. 


Involuntary Job Shifts 


The decision to stay on a job or leave it, as 
as where to work, generally lay with the scients 
themselves. Only 18 of the 155 scientists who ! 
remained on their jobs for at least 8 years report 
that they had had no other offer or none w 
considering during this period. Only 67 of the 
job exits were due to factors over which the s 
tists had no control, and 28 of these resulted 11 
the termination of war projects. Furthermor: 


scientists were rarely forced to accept a job 


lack of another offer; this was the case for only’ 
of the 670 job entrances covered by the study. \ 
likely, the fact that the scientists were able to c! 


between job offers was at least in part due to 


I 


practice of continuing in a position while sho| 
for a new one: they rarely left a job without | 
ing another one lined up. 

The larger measure of job choice availabi 
Ph.D. scientists than to many other occupatio! 
groups is suggested by a comparison olf these fir 
ings with those from a study of a sample ol 
labor force in St. Paul, Minnesota, during a! 
the same period (1940-50). In that study, clos 


a third of all the job terminations, and ; 
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ide by men in professional and kindred 
were found to be involuntary.* 


Reasons for Job Decisions 


lhe reasons given by the scientists for voluntarily 
wing iob, for preferring one offered position 
) another, or for remaining on a particular job 
Hespite opportunities elsewhere are shown in the 


ables. In all three types of decisions, the considera- 
jons uppermost in the minds of most of these scien- 
‘+e were the interest of the work, the earnings and 
pportunities for advancement it provided, and the 
orking conditions on the job. Less often men- 
ined in connection with these job decisions, but 
evertheless determining in some situations, were 
uch factors as security, personal considerations, 
he war effort, and the pursuit of graduate studies. 
Jobs 


en for continuing 


‘This factor was the one most often 
in a job for a long time (‘Table 

and for choosing Table 2). It 
anked after earnings and opportunities for ad- 


terest. 
a particular job 


ancement, however, among the reasons cited for 
Table 3). 

What does a scientist mean when he says his job 
What makes it while and 


raving Jobs 


i interesting? “worth 


hallenging”’ ? 

Many scientists stressed the importance of their 
sork in extending the boundaries of science or in 
ntributing to human welfare: 


‘l have challenging problems. There is a chance 
for extending the whole field of chemistry. That is 
» say does the theory built on the basis of small 
molecules apply to large molecules? Polymer chem- 
stry is related to living matter; it is the riddle of 
life. Polymers have a tremendous technological sig- 
nificance ; next to metals they are the most important 
materials,” 

lhe objectives are not generally 


You can contribute more here. It means more 


as broad else- 
whet 


to a larger number of people.” 
Others emphasized the opportunity for concrete 
achieve ment: 


‘When you work for industry, you are at the fore- 


Industrial research is done by a 


team possessing various skills. The team member can 


front of research. 


iccomplish more than the individual scientist in the 


iniversity.’’ 

Many universities don’t do research except of 
the ry tower type. I prefer to see the results of my 
research. It gives me a great thrill every time I see a 
ackage of ‘Dot’ on the grocery store shelf because I 

xed the first batch of it.” 

For some men, it was the opportunity to develop 
pend grow with a problem which was most impor- 
mtant 
n we ersity of Minnesota Industrial Relations Center, 
pth \oluntary Shifts of St. Paul Workers, 1940-44 and 


} B45 unpublished manuscript, p. 6 


TABLE 1 


REASONS CITED By SCIENTISTS FOR REMAIN 


Jos Since JANUARY 1942 oR EARLIER 


ING ON SAMI 


Reasons cited 


Reason Per cent 
Number distri- 
bution 
Total reasons reported 399 100.0 
Job interest 132 i 
Worth-while and stimulating work 75 18.8 
Work in scientist’s field of sp 
cialization 18 1.5 
Variety of problems 4 U8 
Working conditions 128 52 l 
(otal environment good 2b 6.9 
Freedom and independence 3 7.8 
Good staff and supervisors 26 6.5 
Good employer 28 7.0 
Good research facilities 17 t.5 
Earnings and advancement 74 18.5 
Good salary or salary increase 6 9.0 
Promotions 23 9.8 
Pension program or other fringe 
benefit 15 7 
Personal reasons tO 10.0 
Security 16 t.0 
Other reasons 9 3 
Number of scientists reporting 137* 


* Excludes 13 scientists who did not report a reason tor remaining 


ind 18 who had no alternative offer worth considering 


"ag have been developing the same problem during 


my twelve years stay at I have no desire to 


change problems as long as progress is being made 
“It takes 


The problems ar 


a good research job to m: 
that it 


10 years tor 


ture such takes vears to 


work out. You kee p going till you have extracted the 
juice 
factor, most often men- 


Anothet 


tioned in connection with the choice of a new job, 


job interest 


was the chance to work in one’s specialty, to grow 


and develop in this fieid: 


“The work represented a continuation of the re 
search I had been doing for my doctor’s thesis.”’ 
i chance to utilize 


‘Il chose this job because it was 


my previous experience 


Interest in a particular field of specialization is 
not incompatible with a wish for new problems and 
broader experience, mentioned fairly frequently as 
a reason for changing employment. Nevertheless, 
some. scientists accepted a particular job or con- 
tinued in it because they wanted the even broade1 
experience of work in several specialties 

“T have remained with the company because of its 


I like to move from one field to 


diversity of interest 
another. With the X Company the opportunity to 
shift fields is combined with the advantages of re- 
maining with the same firm 

“The Blank Company interviewed me in regard to 











many different specialties. I wanted to make myself 
flexible, so I chose their job.” 


Working 


tinued employment with a particular organization, 


conditions. In explaining their con- 
the scientists who remained on the same job for 
many years mentioned the working environment 
Table 1). A con- 


siderable number of scientists also gave careful con- 


almost as often as the work itself 


sideration to the prospective working atmosphere 
in choosing a job (‘Table 2). There were relatively 
few instances, however, in which active dissatisfac- 
tion with the working environment was mentioned 
as a reason for changing jobs. Like professional 


employees in general, scientists rarely work in physi- 


cally unpleasant surroundings and are seldom sub- 
ject to close supervision. This is undoubtedly one 
reason why unsatisfactory working conditions play 
a much smaller role in scientists’ voluntary job exits 
than in the quits of manual workers.* 

It is always difficult to single out the one element 
of the total job environment which pleases or dis- 
turbs. A number of scientists declared that many 
elements—freedom and independence, the research 
facilities, their supervisors and colleagues, the firm’s 
policies and administration—together created a 
good or bad atmosphere for scientific work. ‘The 
poor quality of the supervision and administration 
was the specific factor most often cited as a reason 
for leaving a job (Table 3). The caliber of their 
prospective co-workers and employer (either the in- 
dividual organization or the type of organization ) 
influenced more scientists in choosing a position 
(Table 2). 
In the case of scientists who had long remained 
with the same employer, freedom and independ- 
ence led among the reasons for job satisfaction 
grouped under “working conditions” (‘Table 1). 

Like all evocative words, freedom means differ- 


than any other environmental factor 


ent things to different people. For most of the gov- 
ernment and industry scientists, it meant a voice 
in selecting their research problems: 


“One problem led to another, and I was allowed to 
follow my own inclinations. There has been more 
freedom than I could have anticipated elsewhere.” 

“Tt is a new field and you pick your own topics. 
There is more freedom than there would be in old 
fields. No one can tell you what to do.” 


University teachers, who more often mentioned 
freedom and independence as sources of satisfac- 
tion than either government or private industry 


* The findings of the University of Minnesota Study 
cited above suggest that the proportion of job quits due to 
unsatisfactory working conditions increases as one goes 
down the occupational scale (Appendix tables A-9 and 


A-10). 


TABLE 2 


REASONS CITED BY SCIENTISTS FOR CHoos 
Jops, 1939-195] 


“Re ax 


Reason Per 
Number 


Total reasons reported 950 100.) 


Job interest 308 39 5 
Worth-while and interesting work 50 7 
Work in scientist’s field of speciali- 

zation 
Interesting activity (teaching, re- 
search, or administration 97 
New or broader experience 61 


153 


100 


Working conditions 
Total environment attractive 
Freedom and independence 
Good staff and supervisors 
Preferred employer 
Good research facilities 
Earnings and advancement 
Salary increase or best 
offered 
Good prospects for promotion 
Earnings and chance for advance- 
ment generally good 


salary 


Personal reasons 
To study 
Work close to defense effort 
Security 
Other reasons 
Number of job entrances covered by 


table* 571 


* The 950 reasons for choosing jobs analyzed in this table 
to 571 voluntary entrances. The tabulation excludes 24 job ¢ 
for which no reason for change of job was given and 75 why 
scientists had only one job offered them. 


scientists, usually defined freedom more broai 


“University work offers many kinds of freedon 
freedom of research, freedom of life, freedom fi 
security investigations, and freedom to express 0! 
self. It also provides freedom of time.” 


What these scientists stressed in assessing 
supervisors and associates was competence in 
tific work rather than administrative ability or 
manity: 


“TI like my associates. They are the top met 
their scientific fields. It is a pleasure to work w 
them.” 

“T admired and respected Dr. G., the head of t! 
project. I consider him one of the most outstandi! 
biochemists in the country.” 


In discussing their reasons for satisfaction wit! 
particular university, business firm, or governm 
agency, some scientists emphasized the orga! 
tion’s reputation for high-caliber scientific w 
valued not only for the pride they could tak 


hry 


their work but also for the contribution the 1! 
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TABLE 3 part in the scientists’ decisions to quit jobs and 
oN; grasoxs Crrep By Scientists FoR LEAviNnG Joss, in the selection of new ones than in their long-con- 
. 1939-1952 tinued employment with the same employer. Of all 
Ti ccieiaen ciel the reasons cited for job exits and entrances, about 
: ———— one-fourth related to earnings and advancement 
Io > or 
Per cons Reason : Per cent opportunities.* However, less than one-fifth of the 
ies Number distri- | “ol | ae 
me bution men who had held the same job for a long perioc 
3 as mentioned these factors as reasons for their employ- 
100) Total reasons reported on pe ment stability. 
32.5 Job interest ' : a The ol regarded as a good salary depend 
3 “General dissatisfaction with work 12 Zan) Phe amount gard d 5 | ‘ rman 
Not interested in field of employ- in the case of scientists, as for all of us, on a variety 
j . as ¢ 59 ‘ ° ° ee e 
10, ment or function od Poe of considerations. Prevailing salary rates, the sci- 
Desire for new or broader ex- aie cuted . : 
es 47 84 entist’s standard of living and family obligations, 
1 3 perience / : ; : : . ae : 
Insufficient opportunity for re- his expectations in a particular organization, the 
Mt 30 uy : 7 , 
16. search , fine long-term earnings outlook, the professional status 
» Me Working iti 6: ; ‘ ; : 
Working conditions | Pe connected with the salary, and kind of offers re- 
Dissatisfaction with total environ- : ; : ; 
ment 22 3.9 ceived from other firms, all entered into the defini- 
Insufficient freedom 6 1 tion of a good salary. As the following quotations 
a - < gvest, the consideration stressed in a particular 
é ee ° . Of a : S Tc ; 3 “ « « 
a Bad administrative policy 14 23 es — nik. 
etl Inadequate research facilities 7 Ls situation depended both on the situation and the 
194 Earnings and advancement 131 23.0 individual scientist. 
c: Inadequate salary or better offer . . ae 
elsewhere 79 14.2 “The job I took paid $2000 a year—more than 
Insufficient opportunity for ad- the going rate. That doesn’t seem like much now, 
vancement or better opportunity but some of my classmates made only $1600 or 
5 offered 52 9.3 $1800. 
h } Personal reasons 50 9.0 “T have four children and need an industrial sal 
1 lo study 67 12.0 arv.”” 
) War-connected reasons ov 13.1 “IT decided to leave the teaching field because the 
Insecurity 15 7./ 
Other reasons | { ) 5 pay was poo! 
x he _ ; a “A promised increase wasn’t granted. So I left.” 
eee of job exits covered by a didn’t want to leave, but | was offered a thou 
ia pel table* 406 a 
& a , eae sand dollars more. 

job ¢ 

where th * The 558 reasons for leaving jobs analyzed in this table applied to Past experien e and future prospects, as the sci- 
6 voluntary exits. The tabulation excludes 67 involuntary job exits, ° : : 

B due to the completion of studies, and 7 for which no reason, €Ntists saw them, also entered into their assessment 
road were reported. of advancement opportunities. A number of men 
stayed on the same job despite offers elsewhere be- 

y P repu ‘ “I whnecte ‘ > 1 TIN 2 ‘ 

“ eputation was expect d to make in furthering ¢ause they had been promoted rapidly: many left 

1 fro! the wm Ramana awe Cnr “, PN} Pp » = : 

§ one: heir later careers. Others said they enjoyed the at-— hecause they had not been advanced. In other in- 
mosphere of an efficient organization. A few scien- stances, the decision hinged not on the past rate of 
ists who had experienced frustration working for promotion nor even on the outlook for the immedi- 

— large anizats : ’ > w 

ig the a large organization, pointed out the advan ate future but rather on the long-run prospects. A 

n sce tages a small one has to offer—a high degree ol scientist employed by a leading manufacturer of 

or lf personal responsibility for the work and close ties chemicals commented in explaining his transfer 
with other members of the staff. into that firm: ““There was a chance for advance- 

- Implicit in every evaluation of an organization ment because the company was already sold on re- 

WI isa “good employer” was satisfaction with the search and was a big company.” 
equipment and assistance provided the research Other factors. Besides the factors already dis- 
ot the scientist. Some scientists, however, singled out the cussed, the scientists mentioned job security, per- 
ndin: research facilities as one of the most important = sonal considerations, the war effort. and the pur- 
ispects of a job. One man said, “I have turned suit of graduate studies as reasons for some of thei 
witl down other offers, including an offer to head up a shifts in employment 
rm cance) laboratory, because I believe that the Blank The war was the most lmportant cause of volun 
anil Institute offers the best facilities for cancer re- tary job exits between January 1, 1942, and August 
Wo! inc . * The younger men were particularly concerned with 

rake B larnings and advancement opportunities. These — salary and/or advancement in choosing a job. After 45, 

firn P essentially economic considerations played a greatel other considerations were given greater weight. 





1, 1945. During the war years, many scientists 
for patriotic reasons, to avoid being drafted, or be- 
cause their jobs were threatened by war-created cir- 
cumstances—-transferred into defense work. After 
V ]-Day, there was a counter-movement into nor- 
mal civilian activities. 

Although few job exits or entrances were due to 
personal concerns—such as home ownership, fam- 
the educational and cultural 


they were the principal 


ily obligations, and 
facilities of a community 
cause of some job shifts. One young man, for ex- 


ample, accepted a job because it was the only one 


offered him in his home town and he wanted to be 
close to his family. Another scientist left a position 
at the first opportunity because he regarded the 
schools in the locality as inadequate. A third trans- 
ferred out of a field of work which had been his 
main interest for many years because his employe 
found 


city, which he over- 


“intolerable.” Personal con- 


moved to another 
crowded and otherwise 
cerns were somewhat more frequently mentioned 
as reasons for leaving jobs by the men over 35 years 
than by the younger ones. 

Job exits for purposes of study were largely con- 
fined to men under 30 years. ‘The pursuit of a doc- 
torate was a central consideration in the lives of 
the young men, however, accounting for a fifth of 
all the job exits made under 30, and is therefore of 
considerable importance in explaining the relatively 


high mobility of young scientists.* 


Some Concluding Remarks 


In summary, the focal point in these scientists’ 
attitudes toward a job was the wish for worth while 
and interesting work. Inevitably, standards as to 
what is worth while and interesting vary in accord- 
ance with individual temperaments. By and large, 
the men were most interested in attacking a chal- 

* A number of young scientists had held assistant teach- 
ing posts while graduate When they 


their doctorates, they left these positions. The 94 job exits 
due to the completion of studies are, however, omitted 


students received 


from the tabulation of reasons for voluntary job termina- 


tions 


lenging research problem, preferably in t), i; 
specialty, and in making a contribution « \ther , 
knowledge or to humanity. This aim h 
granted a certain degree of independenc 
job and the equipment and assistance rex 
carry it out. The scientists also looked for a: 
phere conducive to scientific research—a 
phere in which capable and sympathetic SUPCTVIsor 
and colleagues and a management committed 
the support of a research program all played a 
All this is not to say 
ordinary human considerations. They sometin 


part 
that scientists are abo 


chose or left jobs for family or personal reasons 
In the war period, a number of the young me 
shifted into war work in order to avoid the draf 
And at all times, the desire for better earnings a; 
advancement was at least as important in the de 
sion to leave a job as any other single factor 
Some of the emphasis on interesting work not 
here arose from the fact that during most o! 
period under review there was a shortage of sciep- 
tists. Jobs were plentiful and salaries kept rising 
Hence, scientists were in a position to look for 
teresting work. In part, however, this concern wi 
the nature of the work can be expected of scie 
lists, regardless of economic circumstances. In 
study of scientists and engineers who had volu 
tarily left their government jobs in 1948,7 th: 
spondents were asked to list the professional a 
personal conditions which make a position des 
able. Four out of five mentioned the opportunity | 
do interesting and important work under condi: 
tions of freedom and responsibility. The proportio: 
who singled out adequate compensation and 0 
portunities for advancement as essential requi! 
ments of a good job was smaller (60 per cent 
Like all professional people, scientists tend to ide! 
tify themselves with their work and to evalua 


themselves primarily in terms of progress a 


achievement in their field. 


Attitude 


ernme}? I 


AhIberg and John C. Honey 
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itmos. 
ALNOs. Karl Patterson Schmidt is Chief Curator of Zoology at Chicago Natural Histor 
>rvisi Museum. where he has been a member of the staff since 1922. A native of Illinot 
ted 1 he was educated at Lake Forest Academy and College and at Cornell Universit 
1 part His more significant education, he feels. came from a Wisconsin farm and fron 
his museum career in New York and Chicago. He regards folklore as one 
times 
‘tee OLKLORE at its best seems to be the product 
5 a of a characteristic environment that provides 
draft atmosphere and background for the story. 
open e more intimately the dark forest, the robbe1 
> dec ciety, or the sea coast are involved in a given tale, 
ereater will be its measure of poetic truths. In 

= Story of the Fisherman and His Wife (in Low 
wit ‘erman) the Brothers Grimm found an extraordi- 
— a combination of moral allegory with Arabian 
SIN’. BAN ohts fantasy. set forth against a background ol 
she moods of the North Sea Lhe lives and fortunes 
ibe Bm! those who live by the sea and from it may de- 
_— pend so intimately on even the faint nuances of the 
In lations of water and weather that it 1s appropri- 
olur nd meaningful that these relations should ap- 
TS Bear in their regional folklore. 
- F The story of the humble fisherman and his domi- 
— ering wife. beginning and ending in scenes of the 
wd Most abject poverty, often runs in my mind, as one 
ond: Hi! my psychological familiars. In the allegorical 
tor . . . . waiden bon den Bomern, wi 
~ Biorv of their rise and fall. told against the sea-coast sin: Salitan < ada. ate 

background, I now sense still deeper and more far- a8 foot dat, un platidd ar 
juin reaching meanings dat Hever, un von feern feeg 
= The gentle shelving slopes of the coasts of the . yee a _— “4 
eg North Sea are uncovered by the retreating tides as aii he henge 
= flats that may be many miles in width, on which Dod wor de Himmel n 
al 
hy 





yy ' 
: | 


he rich variety of animal life must adjust itself to | 





heme uncove red by thie Lwice claily ebb of thie ticle 






All Lie living creatures ol thie oreal marine habitat 


are then dependent on the tresh supplies ol tood 





brought in by the returning flood Such broad tidal 






flats have been veritable theaters of evolution, and 





for these the great types of marine animals have 





all provided actors whose adjustment to then roles 





has become perfected In ceologK eras ol the order 





of a billion vears. Here on the tide-flats there were 






in ages past, forerunners ol the backboned aninnals 





and it 1s not impossible that the earliest of our an 





cestors lo depart from the invertebrate type may 




































































@ wor mal eens en Fijder 

un fone Fru, de waanten 
tojamen in’n Pipputt, didt an 
der See, un de Fifder giing 
alle Dage Hen un angeld: un 
he angeld un angeld. 


So feet he of eens by de 
Angel und feeg jiimmer in dat 
blanfe Water henin: un he feet 
un feet. 


have found the opportunity and the stimulus to do 
so in their progressive adjustment to the everlasting 
succession of tidal change. 

The story to which I refer suffers a good deal 
in translation. In brief, it tells how a fisherman and 
his wife lived in such impoverished circumstances, 
close by the sea, that their hovel could only be de- 
scribed as resembling a chamber pot. How, in his 
daily angling, the simple and humble fisherman 
caught a halibut that spoke to him in Low Ger- 
man, begging for its life with the plea that it was 





42 


no true halibut but a bewitched prince, [| 


erman needed no further evidence than the } 
but’s command of language to convince })jrp 


such a creature should have its freedom. Pa) 
thetically I must remark that the usua! Ep 
version of the story is unhappily weakened by ; 


substitution of the word flounder for ha! 
halibut is indeed a flatfish, with both its eves 
the same side of the head, like the floun 


PY 


whereas the flounder is familiar and ordinary. ; 
halibut is from much deeper waters and js ty 
times as large. Before the days of modern fishing 


the halibut must have seemed, by comparisor 
veritable monster of the deep. 


On his return to their hut at the end of the ; 


the fisherman told the story of the capture of | 


bewitched halibut to his wife. She is aghast at 
simple generosity in giving so remarkable a « 
ture its freedom without demanding a rey 
Against his will, the fisherman is driven by 
scolding to return to the sea, to call up the hallil 
and to ask the exchange of their hovel for a dei 
cottage with a modest garden. When he had 
the sea, it had been in its most peaceful mood, | 
little wavelets lapping the shore and a pla 
pleasing blue on the distant deeper water. Wher 
unwillingly returns with his wife’s demand, th: 
is ominously calm, and the peaceful blue has 

way to greens and yellows. The halibut respon 
the fisherman’s conjuring verse, and the r 

for better living quarters is instantly granted 


Within two weeks, the wife is already dissatis! 


with cottage and garden, thinking that she mig 


quite as well have asked for a nobleman’s « 
and rule over the whole countryside. When 
drives her husband back with this new demand 
finds the sea all gray, the wind rising, and 
waves capped with white as far as the eye cai 
Again he calls up the halibut, and again th: 
is granted. Now, however, inordinate ambitior 


seized the wife. She sends her husband back, ! 
with the demand to be made king and ruler « 
the whole country, then to be made emperot 
at last even pope, with rule over all the temp 
princes of the world. On each return the 


has risen to a higher pitch, and when the ! 
} 


establishes the wife as pope, the fisherman 1s 
able to make his way against the wind. On 
refer to Hermann Vogel’s interpretation 0! 
fisherman’s wife Isabel in the role of pope to 
preciate how simply this incongruous situatio! 
faced in the story. 

After these triumphs, even rule over t! 
powerful princes of the world is no longer 
for Isabel. She again drives her husband bach 
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. halibut and demand that she be made Even so the halibut again appears; but now it 1s 
imself. with rule over the sun and moon _ to send wife and fisherman alike back to their orig- 
inal chamber-pot hovel. 


coast our fisherman now finds the storm A grim and terrible thought has not escaped the 

that he can scarcely stand. Houses and minds of the very leaders in modern man’s rise to 
a, ; eodlike command over the forces of nature. ‘They 

wees are being blown over, and even the mountains Srna ee 

. ° oa see. as if written in lightning flashes against a black 
vith great rocks rolling into the sea. The sky 

: : ie ; sky, that still another backdrop remains to be rung 

inky black, lit up with flashes of lightning that 


down if the fisherman’s story be brought up to 


' bak hicl ; date, and that the tide-flats might then appear as 
had ris o dark waves as high as church stee- . 
ananatagles 7 1 sor asa. maiamlias empty of vertebrate life as when they were washed 


re followed by rolling crashes of thunder. The sea 


ples, comparable even with mountains, every one by pre-Cambrian seas. 
n fishing capped with a vast white crest of foam. Against the . Perhaps, even, sea and life might be gone alto- 
srisos “Beaming gale the words of the little conjuring gether, man’s final success (as was long ago sug 
ese are soundless, whipped from the fisherman’s gested) having been announced to the universe in 


ys with the driving scud from the towering waves. — the birth of a new star 





halit 
i dec 
had 
id. \ 


play 


THE FISHERMEN 


Both lie and love 
mark Peter’s clan 
They lie about the fish 
they’ve lost 
their faces scorched 
their aching backs 
their wet and weary feet 





their empty creels 
to hide their love 
and guilt of love 
of having lived 
in fleeting fellowship 
with flight 
of wing 
and wind 
and cloud 
of having known 
the passage of a breath 
no more 
the cadence of free wate 
the grace of growth 
the singing of the spinning sphere 
JosepH Hirsi 
New York City 





elf-Regulatory 


Behavior after 


Extirpation of Certain Endo- 
crine Glands: A Review 


The author was 
from the 


in clinical psycholog 


in Me div al Psyc holog, 


of Fellou 


N RECEN'I YEARS much attention has been 
directed toward the self-regulatory functions of 
the body. Probably the 

worker in this area has been Walter B. Cannon, who 


most outstanding 


suggested the term “homeostasis” to signify the 
constant conditions maintained by the body, condi- 
tions which may vary but which are relatively con- 
stant. Although the term is new, Cannon points out 
that the ability of living beings to maintain then 
own constancy has long impressed biologists, and 
he lists several scientists who have given expression 
Hippocrates (460-377  B.c.) 
1885 


thought: 


1877 


to this 
Pfliiger 
Charles Richet has directed his 
research in. this The 
Wisdom of the Body,’ mainly to study of the rela- 
tion of the autonomic system to the self-regulation 


and 


Leon Fredericq 


1900). Cannon 


matter, as summarized in 


of physiological processes. 

Another investigator who has contributed to the 
knowledge of self-regulatory functions is Curt P. 
Richter, who has approached the field in a different 
manner, through the study of endocrine glands. 
Writing in 1941,° Richter pointed out that only 
recently was it realized that the ability of animals 
to satisfy internal needs under a great variety of 
normal and pathological conditions by appropriate 
activity could be understood in terms of a broad 
biological concept first stated in 1859 by Claude 


,ernard—-the concept of constant internal environ- 


ment. Richter indicated that 
have laid stress upon some of the single factors 


Jernard and Cannon 


which help to maintain a constant internal environ- 
ment. “In addition,” he states, ‘““we believe that the 
ability of animals to maintain a constant internal 


environment, after certain single organs or physio- 


344 


born in Portland, Oregon, 
University of Portland, at which university he was later inst 
psychology and education. He is completing his requirements for a Ph.D 
y at Washington University where he holds the apt 


FRANK B. SURANGE 


and received A.B. and M 


r) 


in the Department of Neuropsychtat 
School of Medicine 


logical regulators have been removed, clearly est 


lishes the existence of behavior or total o1 rar 
regulators.” 

[t is the purpose here to review research ri 
to the self-regulatory behavior of animals follow 
endocrine glands. Since 


removal of certain 


ereat majority of research in this area has utili 


} 


the rat as the experimental animal, and for th 
of unity, only experiments using the rat will 
reported. Studies concerned with the following \ 
be considered: (a) the relationship between as 
of behavior and body temperature following 
pophysectomy ; b the relationship 
aspects of behavior and water balance after ext 
tion of the posterior lobe of the pituitary; 
relationship between aspects of behavior and 
sodium concentration of the blood followi 


renalectomy: (d) the relationship between asp: 


of behavior and the calcium concentration of 
blood after parathyroidectomy; (¢) the relations 
between aspects of behavior and diabetic sympto 


following pancreatectomy 


Body Temperature 
The chief regulators ot body temperature al 


thyroid and the anterior lobe of the pit 


Death will result within a few days if animal 
which either of these glands has been re) 
remain in even slightly lowered external tem 


Kinder 


related to 


has reported that nest buil 
tempel 


ture.“ 
inversely environmental 
Animals that were given access to paper use: 
loosely constructed né 


Nest 


greatly increased as was the quality of nest 


and made small and 


room temperature. building activity 


THE SCIENTIFIC MON 





when the temperature was lowered. The 
of the rats served apparently to maintain 
it body temperature. 
Employing a modification of cages used earlier 
lf* and by Kinder for studying nest build- 
he rat, Richter? found that hypophysectomy 
produced a marked change in nest building activity. 
Phe mals were kept in individual compartments 
neasuring 12 by 11 
covering the front. A device was attached to 


inches with a meshed wire 


side of the cage which consisted of an axle 
la roll of soft tissue paper one-half inch wide 

900 feet long and a cyclometer for measuring 

length of paper taken from the roll ‘The end of 
the paper hung freely inside the cage within easy 
reach of the rat. The cyclometer was read at noon 
ach day at which time the paper pulled in by the 
inimal during the preceding 24-hour period was 
emoved. Even though the paper was taken from 
he cage, normal rats, both male and female, built 
nests each day. Under constant conditions the 
mount of paper used from day to day remained 
amazingly” constant for males and females alike. 

It was found that hypophysectomy regularly 
produced a large and permanent increase in the 
nest building activity. Effects on nest building of 
vonadectomy, adrenalectomy, and thyroidectomy 
were also studied. Small increases were produced 
by adrenalectomy and gonadectomy, whereas large 
nd permanent increase equal to that resulting 
‘rom hypophysectomy was regularly produced by 
hyroidectomy. It was thought that the increased 
nest building activity after extirpation of the pitui- 
tary was due to the atrophy of the thyroid which it 
aused. Richter states that the hypophysectomized 
rats build larger nests in an effort to keep up their 
normal metabolism. 

Referring to this study, Richter comments at a 
ater date, “Thus, after thyroidectomy or anterior 
obectomy and the resultant decrease in heat pro- 
duction has threatened the maintenance of a con- 
‘tant body temperature, the rats themselves made 
in effort to maintain a constant body temperature 
by building large nests around their bodies, thereby 


reducing heat loss.’’ 


Water Balance 


One of the main regulators of water balance of 


the body is the antidiuretic hormone which is se- 
reted by the posterior lobe of the pituitary gland. 
Extirpation of the posterior lobe results in the dis 
playing by the animal of the symptoms ot diabetes 
nsipidus, i.e., abnormally severe thirst polydipsia 

ind essive urination (polyuria) .®° These difficul- 
les relieved promptly by injection of an extract 


from the posterior pituitary.” Dehydration and 
death will follow. however, if the animals receive 
neither more than the normal amount of water nor 


When 


operate on the intact animal, an increased amount 


hormonal injections dehydrating factors 


of the antidiuretic hormone is secreted which 
causes the kidney to excrete less urine, thus the body 
loses less water. On the other hand, when the body 
has an oversupply of water, hormonal secretion is 
decreased resulting in greater excretion of liquid.‘ 
Drawing from a previous experiment,’ Richter 
notes that if rats from which the posterior lobe has 
been surgically removed are allowed free access to 
an unlimited supply of water, they will ingest suffi 
ciently large amounts to keep themselves alive and 
in good health. “The increased water intake,” sum- 
marizes Richter, “represents to us an effort of the 
animal to maintain a constant internal environ- 


ment, compensating for polyuria, which is_pri- 
mary.” 

In a more recent report, Richter® indicates that 
experiments in his laboratories have shown that 
when rats from which the posterior lobes have been 
removed were not elven access to water, they lost 
up to one-sixth of their body weight within eight 
hours after the operation and died much soonet 
than did intact animals that were deprived of wa- 
ter. When the operated rats were given access to 
large amounts, some 


water they consumed very 


drinking every day nearly double their body 
weight, and as a result kept themselves alive and 


in good health indefinitely. 


Sodium Balance 


Adrenalectomized animals show an increase in 
the urinary ext retion ol sodium and a decrease of 
the sodium concentration of the blood.?? Young 
has noted that rats usually die from excessive loss of 
salt in 10 to 15 days after adrenalectomy. It has 
been shown by Gaunt, Tobin, and Gaunt!’ that 
the leneth of survival of adrenalectomized animals 
is increased if they are forced to ingest a sufficient 
amount of salt. And Rali'® has demonstrated that 
survival following adrenalectomy is enhanced by 
feeding sodium chloride 

In an experiment by Richter,’* 13 adrenalecto- 
mized rats were put on a saltless diet following the 
operation. The survival rate was found to be zero 
per cent and the average leneth of life after adre- 
nalectomy to be 11 days. With 26 animals continued 


McCollum diet 


after adrenalectomy. 


on the standard approximately 
0.145 gram of salt per day 
the survival rate was 39 per cent and the average 
duration of life of the animals that died was 17 


days. A third group of 13 rats was kept on the 
























standard diet but in addition was given the choice 
of tap water or | per cent salt solution. These ani- 
mals ingested a larger quantity of the salt solution 
after adrenalectomy, and the survival rate was in- 
creased to 69 per cent. Yet another group, made up 
of 5 rats, was kept on a saltless diet but was given a 
choice between tap water and a 3 per cent salt solu- 
tion. Six times as much salt solution was ingested 
after adrenalectomy, and a survival rate of 80 per 
cent was shown. Richter concludes that the salt ap- 
petite is greatly increased by adrenalectomy and 
that the survival rate is greatly increased by virtue 
of the appetite. 

In another study with adrenalectomized rats, 
using the single choice method, Richter and 
Eckert'® found that the mortality, in general, varied 
inversely with the intake of sodium, with a reduc- 
tion from 100 per cent to zero per cent. This study 
and also one by Young and Chaplin’® have strongly 
supported the view that the adrenal gland regulates 
a specific hunger for sodium rather than sodium 
chloride. Bare’ has also reported an increase in the 
streneth of salt drinking behavior of adrenalecto- 
mized rats, as have Richter,’® ?% Clark and Clau- 
sen,?° and Mark.** In the general conclusions of a 
rather recent article, Young and Chaplin state, “If 
adrenalectomized rats are given unlimited access to 
salt solutions at the optimal or near optimal con- 
centration, they can survive indefinitely and in 
seemingly good health and activity.”’’® 

Calcium Balance 
A hormone secreted by the 
parathyroid controls the concentration of ionic cal- 
cium in the blood. Removal of the parathyroid 
stops the flow of that hormone which in turn causes 
the calcium concentration of the blood to drop 
below normal. This affects the central nervous sys- 
tem, produces increased irritability of the peripheral 
nerves, and results in tetany which can be cured by 
an extract of parathyroid glands.’° The conclusive 
state can also be checked by injection of calcium 
salts, and if administration of calcium is in sufficient 
quantities, all the symptoms of tetany can be held 
in check.’ However, if no treatment is given, the 
parathyroidectomized rat ordinarily loses weight, 


parathormone 


develops symptoms of tetany, and dies.*'! The 
parathyroid maintains the phosphorus as well as 
the calcium balance in the blood, but there is a rise 
in the level of phosphorus in the blood and, if 
administered in the diet of animals after removal 
of the parathyroids, results in or increases tetany 
as the case may be.** It is also known that parathy- 
roid tetany improves under treatment with stron- 


tium®* and magnesium*’ salts. 


346 








In a study to determine the level of calci 


petite in rats before and after parathyroide: tom, 


Richter and Eckert®® allowed the animals frre 4, 
cess to a 2.4 per cent calcium lactate solution. [| 
investigators report that the appetite for calciy 
lactate was definitely increased by removai 
parathyroid in 17 or 18 rats. The animals 
to make an effort to satisfy their increased need { 


calcium by ingesting large quantities of the liqui 


Although it seemed quite likely from the data tha 
parathroidectomized rats have a craving for cal 
cium, it was felt that such a conclusion was unway 
ranted since only calcium lactate was employed 
So the same investigators conducted another ex 


periment in which rats were allowed to seleet fro: 
several different solutions.** A markedly increas 
appetite for calcium solution, which included la 


tate, acetate, gluconate, and nitrate, and an aver- 


sion toward dibasic sodium phosphate were show 


by the rats after parathyroidectomy. Afte1 
operation the rats also showed an increased appeti! 


for strontium and magnesium salt solutions. Wher 


the operated animals were given free access to t! 


calcium solutions, they made selections which re- 
duced their mortality to zero, greatly improved th 


tetany, and either eliminated or reduced the loss | 
weight which had occurred. It was concluded th 
the decreased mortality and alleviation of deficien 


symptoms of the parathyroidectomized rats give: 
access to calcium solutions furnished additions 
evidence that rats have an ability to make selection 


conducive to their well-being. 
Wilens and Waller*® found that when complet 


parathyroidectomized rats on low calcium diet 


were given a choice of calcium lactate or sod 


iu! 
phosphate solution, they showed an increase in 1! 
amount of calcium and a decrease in the amou! 
of phosphorus ingested. Young’? comments t! 


not only do parathyroidectomized rats select mo! 


calcium, but they also exhibit an aversion to phos 


phate. Such animals demand a diet high in calciu 
and low in phosphorus, and they refuse to partai 
of diets low in calcium and high in phosphorus 


Carbohydrate Balance 


That the lack of the pancreas causes diabetes wa 


discovered in 1890, and it was later demonstrat 


that the pancreatic hormone is carried in the bloo 


stream and that pancreatectomized animals can | 
kept normal by injection of the pancreas hormon 
insulin.’ Insulin is important in carbohydrate m 


tabolism and without it the concentration of bloo 
sugar increases and polyuria and _ polydipsia ¢ 


velop.* 


A rat kept on a standard diet after pancreate 
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vill develop all the symptoms of diabetes.” (It 

d by Harrow'® that pancreatectomy is fatal to 

r with the death of the animal occurring in 

, two weeks and that the leneth of survival 

of cats after removal of the pancreas is about five 

io six days.) Of 28 rats kept on the standard Mc- 

Collum diet by Richter and E. C. H. Schmidt** in 

a study of behavioral and anatomical changes pro- 

duced by pancreatectomy, only 10 of the animals 

survived the 40-day observation period following 

the operation. Pancreatectomized rats, this study 

found, became quite inactive. It was concluded that 

ihe inactivity was due largely to the inability of the 
animals to metabolize carbohydrate. 

A later study by Richter and C. H. Schmidt, 

Ir..°° was concerned with the questions of whether 


pancreatectomized rats seek fat or carbohydrate 


and of whether their food selections actually help to 
maintain the constancy of the internal environment. 
Seven early pancreatectomized rats were kept on 
the standard McCollum diet after operation, and 
all developed marked diabetic symptoms—polydip- 
sia, increased food intake, decreased rate of growth, 
and hyperglycemia. Several weeks after these symp- 
toms had developed the animals were placed on the 
self-selection diet. It was found that a marked ap- 
petite for fat and olive oil was shown by the rats 
and they ate little or no carbohydrate, which in 
this experiment was sucrose. An increased appetite 
was manifested by all 7 animals for yeast. On the 
self-selection diet the diabetic symptoms of all the 
rats either disappeared or were greatly reduced. 
Upon the return to the McCollum diet, diabetic 
symptoms were again shown by 4 of the 7 experi- 
mental animals. 

In the same study another group consisting of 8 
rats was kept on the self-selection diet for at least 
() days before pancreatectomy and for an equal 
period of time following the operation, at which 
time they were put on the McCollum diet. After 
pancreatectamy all the animals selected more fat 
and little or no carbohydrate. Measured in calories, 
the intake of carbohydrates changed from 36 to 9 
per cent; fat from 38 to 68 per cent; and protein 
remained unchanged, 26 to 23 per cent. Diabeti 
‘symptoms appeared in none of the pancreatecto- 

ed rats as long as they were allowed to select 

i own diet. After being placed on the McCollum 
diet, 5 of the 8 animals showed polydipsia, increased 
lood intake, reduced rate of gain of weight, and 
hyperglycemia. 

rom these experiments Richter and Schmidt 
conclude that the rats helped correct their diabetic 
symptoms by their selections of food and that theu 
ons were in close agreement with the known 


needs of human diabetics. he authors conclude 
also that the various responses of the diabetic rats 
can be explained in terms of Claude Bernard’s prin- 
ciple of the maintenance of the internal environ- 
ment. 

A later study by Richter, Schmidt, and Malone 
dealt with the dietary selections of rats made dia- 
betic by pancreatectomy. After removal of the pan- 
creas, rats maintained on the standard diet de- 
veloped diabetic symptoms. The animals were then 
placed on a self-selection diet, and they made die- 
tary selections which caused all the diabetic symp- 
toms to disappear. In general, the results confirm 
the finding of Richter and Schmidt,** reviewed 
above, that the rats tend to make dietary selections 
which favor health. 


Summary 

Much attention has been devoted in recent years 
to the self-regulatory functions of the body. The 
outstanding work of Cannon in this field is prob- 
ably the most widely known. Whereas his studies 
have been primarily concerned with the physiologi- 
cal regulations of the internal environment, much 
of the work of Richter has dealt with the mainte- 
nance of the constancy of the internal environment 
through the operation of behavior regulators. Re- 
search pertaining to self-regulatory behavior in rats 
after extirpation of certain endocrine glands is re- 
viewed. 

Body temperature is regulated chiefly by the 
thyroid and the anterior lobe of the pituitary. Ani- 
mals from which either of these glands has been re- 
moved will die within a few days if the external 
temperature is even slightly lowered. Nest building 
activity in normal rats is inversely related to envi- 
ronmental temperature. ‘Thyroidectomized and 
hypophysectomized rats display greatly increased 
nest building behavior. producing larger and better 
constructed nests. This is interpreted as an attempt 
by the animals to compensate for reduced metabo- 
lism and to maintain a constant body temperature 

The water balance of the body is regulated pri- 
marily by a secretion of the posterior lobe of the 
pituitary. Surgical removal of this gland results in 
polyuria and other symptoms of diabetes insipidus 
which will be followed by dehydration and death 
After such an operation rats who are allowed free 
access to sufficient quantities of water will ingest 
enough to keep themselves alive and in good health 
indefinitely. This may be viewed as an attempt by 
the rat to maintain a constant internal environ- 
ment. 

Adrenalectomy causes a decrease in the sodium 


concentration of the blood and in rats will result in 
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he Sleep-Wakefulness Pattern 


in the Arctic 


NATHANIEL KLEITMAN and HORTENSE KLEITMAN* 


Nathaniel Kleitman, professor 


been investigating sleep for over thirty years 


>| physiolog) at the l niversity of Chicago, has 


To determine the influence of un- 


usual environmental conditions on the diurnal sleep-wakefulness rhythm, he has 


made studies in 


University of Michigan, 
Research Department of the advertising firn 
served her father as a 


HE consolidation of the several irregularly 
distributed daily sleep fractions, characteris- 
tic of the newborn infant, into one continu- 
is nightly sleep period, in older children and 
lults, represents an acculturation of the individual 
the family and community routine of living. 
is routine, in turn, is an adaptation to the astro- 
mical alternation of darkness and light, resulting 
m the 24-hour periodicity of the rotation of the 


0 
I 


ith about its axis.' In the two polar areas, how- 
er, there is a season of continuous darkness and 
of continuous light. How do these seasonal 
‘emes affect the sleep-wakefulness pattern ot 
residents of these far-away regions of the earth? 
lhe Antarctic is practically uninhabited, and in 
ue Arctic of the Western Hemisphere there are no 
Eastern Hemi- 
10.000 
habitants, with a highly organized community 

north of the Arctic Circle, in both Sweden 


Kiruna) and Norway (Narvik and 


rmation gleaned from travelogues and occasional 


mmunities of any size. In the 


however, there are cities of about 


sSPHere 


Tromso). In- 


wks dealing with Scandinavian countries points to 
profound effect of continuous summer daylight 


*We extend our thanks to Sigurd Winther-Hansen, 
the Weather Forecasting Establishment for 
Norway, and to his charming wife, for the 

litv they extended to our family during our stay 

home: to Dagfinn Sivertsen, of the University of 

se his invaluable aid in collecting the material 

on which this report was based; to Dr. Herbert Hyman, 

imbia University, for helping us to secure Mr. Sivert- 

vices: to Dr. Erling Skouge, Physician-in-Chief 

Division, Tromse Hospital, for placing at our 

his analysis of medical history records; and to 

\. Starr, Senior Study Director of the National 

Research Center, University of Chicago, for cod 

tabulating the data, The study was made pos- 

i grant from the Dr. Wallace C. and Clara A 
femorial Fund of the University of Chicago. 


Mammoth 
more recently in the Norwegian Arctic 


ged submarines. and 
Kleitman, a graduate of the 
Chicag 


She ha 


Kentucky, in submerg 
Horte nSé 


majored in sociology, 1s with the 


Cave, 


vhere she 
of Young and Rubicam. 
infancy: thts marks her debut as hi 


“guinea pig” since 


o-worke?l 


upon the sleep routine of the denizens of the North 
Travelers who usually visit these parts in the sum- 
mer invariably report that people can be seen in the 
streets of arctic towns at all hours of the night. Dud- 
lev V. 


who spent several summers cruising in arctic waters, 


‘Talcott,’ a sculptor and sailing enthusiast, 


related that he “often heard the people down in thi 
south of Norway say that everyone in Nordland and 
Finmarken IS ¢ razy. hey say that no one who eats 
all for 
that he 


so much fish and who vets no sun at three 


months in the winte) and so much sun 
doesn’t go to bed at all during the summer can help 
little cuckoo.’ Lalcott 


but be a “would not be 


surprised if a scientist should some day come out 
that the sun actually creates a 


Also 


every spring, the advent of the touring season brings 


with the discovery 


tide within the substance of one’s brain.” 
forth a number of articles on the attractiveness of 
the Arctic and the peculiarities of its people. In 
March, 1952, in the New York Times, Oden and 
Olivia Meeker.’ referring to Lapland 


Arctn 


Norwevian 


Swedish-Finnish . declared that “people are 


apt to sles p only three or four hours a day during 


the summertime here 


As anecdotal information on other aspects ot thr 


diurnal routine ol living has proved Lo ay . on ¢ lose 


CXdaInination, highly Inaccurate ~and as a sojourn In 


lromso, in the summer of 1951. was made for a 


study of a purely physiological nature, it was 


decided to venture Into soc iological research of the 
community sleep-wakefulness pattern. This was to 
be done by direct count of the number ol persons 
that passed a particular central point of ‘Tromso at 
different hours of “day” and ‘night.’ as well as 
by intensive interviews with a sample of the popu 


lation of the town 











General view of Tromso, Norway. 


39’N, 18°58’ E, and 
occupies a portion of the east shore of the small, 
hilly, oblong island, Troms (Tromsoya), six miles 
long (N-S), and widest. The 
Tromso sound, at the site of the town, is only about 
half a mile wide, and a ferry boat furnishes com- 
munication with the mainland at half hourly inter- 
vals. To the west there are outcroppings of one 
very large island (Kvaloya) and several smaller 
ones. A couple of miles west of the southern tip of 
Tromsoya lies the wreck of the German battleship 
Tirpitz, which turned turtle and sank in shallow 
water from the effects of near misses from RAF 
bombers. Because of the latitude, the mountains of 
the mainland and nearby Kvaloya, though only 
two to three thousand feet in height, are covered 
with snow for the greater part of the year. Tromso 
therefore appears to be surrounded by truly mag- 


Tromso is located at 69 


two miles at its 


nificent alpine scenery. 

The town is about 200 miles north of the Arctic 
Circle and 1400 miles from the North Pole. The 
sun describes a daily circle in the sky, but remains 
above the horizon, from May 21 to July 23, day- 
light thereafter decreasing unevenly to 12 hours per 
day at autumn equinox and down to nothing by 
November 21, when the period of complete dark- 
ness begins. From about January 23, when the sun 
reappears, the length of the day increases until 
continuous daylight is reached by May 21. The 
climate in that part of Norway is relatively mild, 
due to the nearby passage of the Gulf Stream. The 
winters are quite stormy, but the mean air tem- 
from December to March are only 
whereas in July and August they are 
F. Because of continuous daylight, the 


peratures 
25-27° F, 
about 52 
crowth of vegetation during the short summer is 
quite lush. Trees are covered with leaves and 
flowers bloom in the open, while cattle browse in 


the meadows surrounding the town. This part of 


50 


Norway is the only region in the world wh, 
cereals (rye and barley) can be raised so fay nor} 
Tromso is called the Capital of the Arctic, Ag. 
ministratively, it is the capital of ‘Troms cor 
bishopric. It has a large hospital, staffed 
imposing roster of full-time physicians and sy). 
geons. A state broadcasting station, a dail 
paper, a weather forecasting establishment one 
three in the whole of Norway, the other two bein. 
at Oslo and Bergen), a Northern Lights Obserya. 
built on a grant from the Rockefeller Founda. 


news. 


tory 
tion), consulates and consular agencies of sever 
countries, banks, primary, secondary, and_ profes. 
sional schools—all these contribute toward making 
the town something of an intellectual center als 
Commercially and industrially, Tromso’s eminen 
rests upon the possession of three fine harbors a1 
the main north-south sea rout 
and Arctic exploratory expedi. 


its location on 
Sealing, whaling, 
tions start from here; fish, seals, and whales 
brought in for processing, oil extraction, and manu 
facture of fertilizer; and there is a thriving ship. 
building and outfitting industry. A daily passenger- 
mail-freight service is maintained in both south an 
north directions, and there are also bus connections 
with Kirkenes, on the Russian border, and wit! 
Lonsdal, the northern railhead of the Norwegia 
system, just above the Arctic Circle. In additior 
during the summer, a seaplane line operates o1 
five times a week schedule to and from Oslo, or 
five hours away, from an air harbor on the Trom 
island, about two miles north of the town limits 
The pace of life in Tromso, during the sumn 
people _ strollin: 
Ls 


months, at least, is leisurely, 
through the streets, looking into store wine 
stopping to chat with friends. Occasional Lapps 
their picturesque costumes, a 
brightness to the otherwise drab street scene. | 
daily work stint in stores and offices is from 8-9 4.) 
to 3—4 p.m., with a break of a few minutes at noo 
for coffee and cake or a sandwich, usually broug 
from home. The principal family meal of 

is served shortly after the conclusion 


multicolored 


middag 

the day’s work, between 3:30 and 4:30 p.m. Phere: 
after, until bedtime, the several members o! 
family are entirely on their own with respect 
activity, as supper (aftens), in the form of a gh! 
snack, is usually eaten individually some tin 
the course of the evening. Municipal electricity 
time-rationed, and current is not available alt 
9 p.m. This is of no consequence in the summi 
but in the other seasons the current shut-off b 
comes an obligatory bedtime hour for those 
have provided no other means of illuminatio® 


candles, kerosene lamps, electricity from liom 
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oline or diesel engine dynamos). Hospitals 


617¢ 
ind oiler institutions operating around the clock 
have rather powerful auxiliary electric stations. 

inema showing some of the latest American 

sritish films runs on a fixed schedule of single 
shows. one in the late afternoon and another in the 
evening. There are evening band concerts in the 
city hall plaza during the summer. Informal 
parties. with endless sampling of good things to eat 
and drink, and enlivened by group singing, are 
likely to continue way past midnight, as it seems to 
be late afternoon throughout the whole period of 
conviviality. Outdoors, in the summer, it is not 
unusual to see people engaged in mowing the lawn 
or playing a game of tennis around 11 p.m. In the 
streets there is considerable circulation, on foot and 
by bicycle, in what corresponds to late evening 
hours in lower latitudes. 

Direct observations of “night life’ in Tromso, 
during the summer of 1951, revealed a sharp drop 
in street traffic shortly after midnight, except in the 
vicinity of the harbor. As in other rather isolated 
arctic towns, the big events of the day were the 
dockings of the regular mail-freight-passenget 
steamers, northbound for Kirkenes and southbound 
lor Trondheim and Bergen. At Tromso the north- 
going boats usually arrived at about 5 p.m. and 
departed three hours later, and they brought many 
passengers, tourists from southern localities or 
Tromsgites returning from their vacations. Rela- 
tively few persons departed from Tromso for towns 
farther north in the steamers’ itinerary. Just the 
opposite was true of the south-going boats, arriving 
at about 11 p.m. and departing at 2 a.m. Great 
numbers of passengers, southbound on business o1 
pleasure, with accompanying relatives and friends, 
would gather at the pier prior to the arrival of the 
steamer. ‘The prevailing animation of this expect- 
ant crowd makes it easy to understand why cruise 
passengers, making their first and only round trip 
rom Bergen to Kirkenes, get the impression 
later relate it in articles and books) of feverish ac- 
tivity in Tromso and other arctic towns, no matter 
what the hour of the docking of the steamers. It 


they ventured into neighboring streets during the 


and 


boat stopover, they would also see a good deal 
of movement. Had they wandered farther from 


the pier, they would notice a progressive thinning 
out of traffic and also that it invariably radiated 
away from or toward the harbor. What the travelers 
could not record, however, was the complete ces- 


‘ation of vehicular and pedestrian movement in the 
whole city half-an-hour to an hour after the depar- 


ure of the boat. Aside from an occasional police 
motorcycle with side-car, or a baker or post-office 
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The authors, with their young friend, Erik Winther- 
Hansen, on a visit to a whale-processing yard, on the out- 


skirts of Tromso Photo by Sigurd Winther-Hansen 


worker coming out for a breath of fresh air, the 


streets of ‘Tromso were absolutely deserted. The 
broad daylight and red sun hugging the horizon 
accentuated the eerie ghost town aspect of the 
Capital of the Arctic in these early hours of the 
morning. 

There was only one night during which circula- 


tion through the streets of Tromso was consider- 


RARILG 


able, continuous, and rather boisterous, and that 





-_»> 
Lib 


was Saturday, June 23, ““Midsummer Night,” when 
the midnight sun was highest above the north- 


ern horizon. In more southerly latitudes great bon- 


hat 
aa 
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fires are lit in the fields or on mountain tops dur- 
ing that night, but in the Arctic the sun would make 
these fires practically invisible. The Tromso cele- 


i 


brants therefore used smoke-producing materials for 
fuel, and billows of smoke rising from the midst of 
clumps of human beings, as well as the sustained 
hilarity of the revelers, testified to the carnival na- 
ture of these nocturnal gatherings. 

As our original intention of making an accurate 
hour-by-hour count of the number of persons cross- 
ing the central square of the city, around the clock. 
was defeated through the complete desertion of 
streets during the night, it became necessary to 
turn to the indirect method of personal interview 
for establishing the diurnal activity pattern of the 
inhabitants of ‘Tromso. Luckily, it was possible to 
secure the services of a trained Norwegian inter- 
viewer, a sociology student at the University of 
Oslo, with considerable experience in assisting sev- 
eral U.S. sociologists in studies they carried out in 
Norway, under the Fulbright Act. This interviewer 
had a very good command of English, especially of 
the technical terminology of the sociological inter- 
view, and he cooperated in the preparation, pretest- 
ing, and subsequent improvement of the question- 


naire, interviewed the subjects in Norwegian, and 


i 





translated the data obtained into serviceable Eng- 
lish. Further treatment of information, such as cod- 
ing and tabulating the replies, was carried out by 
the staff of the National Opinion Research Centet 
of Chicago. 

Each “depth” interview lasted about one how 
and took the form of a conversation with the sub- 
ject. The order in which the questions were asked 
was not always the same, nor was it possible to get 
clear-cut answers to all questions from each sub- 
ject. It was found best not to limit the interview to 
the topic of sleep, but rather to make it a general 
attempt to detect seasonal variations in the routine 
of living, including meals, work, and recreational 
activities.* 

So far as they could be elicited, answers to each 
item of the questionnaire were obtained with re- 
spect to (1) the day of the interview, or the pre- 
ceding night, (2) the summer months in general, 
and (3) the winter months. As the study was made 


in the summer, (1) and (2) were compared for 


ri 


consistency, and (2) and (3) for seasonal agree- 


ment or variation. The interviewer was a “good 
mixer” and made friends easily. At no time was in- 
formation sought without an adequate introduction 
and an explanation of the purpose of the study. 
Although some persons refused to be interviewed, 
the majority of those approached seemed eager to 
cooperate and, as a rule, volunteered additional 
information, not always relevant. The problem of 
proper sampling came up during the pilot study, 
but after an attempt to secure a scientifically ran- 
dom sample on the basis of census figures, it was 
finally decided to aim for individuals who were ar- 
ticulate enough to furnish the desired information. 
Thus, the better educated groups were represented 
out of proportion to their numbers in the general 
population. The subjects were recruited through 
personal contacts and the recommendation of 
others, but as the investigation progressed, a delib- 
erate attempt was made to overcome early bias in 
sampling by extending the interviews into age, edu- 


cation, occupation, and residence areas that would 


ensure a more balanced distribution This required 


“door-bell ringine”’ in a considerable number of 
cases. Because of the time consumed by the inter- 
views, and the subsequent translation of the an- 
swers into English, the size of the modified “quota” 
sample was limited to 100, or about one per cent 
of the population of Tromso. 


As already indicated, it was not always possible to 


* Data were thus gathered on several aspects of living, 
omitted from this report, such as the length of the work- 
ing day, group activity outside the home, hours of meals, 
habits of other members of the respondents’ families, etc. 


ask all the questions. Also, some of the 
were so ambiguous as to defy proper tra 
and coding. It was therefore necessary, fo 
items in the questionnaire, to confine the ; 
to a portion of the answers, rarely, however 
than fifty. Where some of the replies co; 
checked against others—as, for instance, the hours 
that elapsed between going to bed and getting y 
against the respondent’s own estimate of the dura- 
tion of his sleep—the figures did not always agre: 
The majority of the subjects tended to underesti. 
mate the duration of their sleep. However, wher 
the differences between numerical means of severa 
variables were treated statistically, their signif 
cance, if any, was easily established, even when thy 
numbers involved were small. 

Of the 100 subjects, 49 were males, and 5}, fe- 
males. Eight, students in the local secondary schoo 
and in a college of navigation, were under 20 years 
of age: 34 were between 20 and 39: 39, betwee: 
40 and 59; and the remaining 19, 60 or over. Thei 
scholastic attainments could not always be dete: 
mined by direct questioning and, at times, had | 
be inferred from their occupation or status. Definit 
data on 52 subjects (31 men and 21 women) r 
vealed that six (students) had completed prima 
school; 22 (9 and 13 
school; and 24 (19 men and 5 women) had higher 


men women), secondary 
usually technical, education. It is safe to assum 
that the unlisted 48 subjects had little or no forma 
schooling. No pretense is made that one-quarter | 
the population of Tromso had college or universi 
training, and, as would be expected, our sample wa 
also biased with respect to occupation. About on 
third were professional or business people; anoth 
third, housewives; and the remainder, skilled o 
unskilled manual workers, students, and_ retired 
Of the 100, 64 were married and 36, single or not 
living with spouse. The number of individuals pe 
family unit varied from two to seven; 37 include 
children, usually one or two per family. Four-filths 
of the subjects had lived in Tromso more than fi\ 
years. 

The respondents’ daily routine of living wa 
about the same as that of the general population 0! 
northern Norwegian towns. A breakdown of t! 
coded replies revealed that the prevailing mode ol 
awakening in the morning was “spontaneous 
with alarm clocks not a very close second, an 
arousal by another member of the family, thirc 
Breakfast was eaten anywhere from 5 to 10 A.M 
mostly at 8-8:30, almost immediately upon gettin 
up. Coffee was by far the favorite beverage 4! 
breakfast, but some drank milk, and a few tea 
Dinner time stretched from noon to 5 P.M., will 
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Frequency distribution curves of the hours of 
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t p.m. for those who came home at the end 
working day. Supper hours ran from 5 to 9 


but the majority ate between 7 and 9%. The 
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choice of beverage at dinner and supper was fairly 
equally divided among coffee, milk, and tea. Some 
drank coffee later in the evening 

Although 33 persons reported having had naps 
the day before they were interviewed (12 naps last- 
ing less than 45 minutes, and 11, an hour o1 
longet . very tew admitted that they took alter- 
dinner naps regularly, especially in the summet 
Leisure-time activities were the same in the summet 
as in the winter for one third of the group; the 
other two thirds engaged in different activities, 
mostly outdoor in the summer, indoor in the wintet 
Friends and relatives were visited somewhat more 
frequently in the winter than in the summer 

As previously stated, the shutting off of electric- 
ity could have no effect on the time of retiring in 
the summer, but in the winter nearly one-quarter of 
the subjects were in bed by 9 p.m. Few persons had 
individual bedrooms, the great majority sharing 
theirs, as a rule, with one other member of the 
family, some. with two or three others. More people 
left their bedrooms undarkened during the night in 
the summer than bothered to pull down the shades 
Indeed, many bedrooms had no shades. The town 
Was very quiet at night, and there were no noises 
to disturb the sleepers in any season of the year 
lhree-quarters of the subjec ts used no sedatives o1 
hypnotics at any time, but the few who occasionally 
resorted to them did so more often in the winte1 
than in the summer. 

Going to bed. The percentage frequency distri- 
bution of the hours of retiring for the night is 
shown in Figure 1A. During the summer, the re- 
spondents went to bed as early as 9:30 p.m. and as 

a2 


late as 12:30 a.m.. but 78 per cent retired from 11 


P.M. to midnight. The distinct mode at midnight 
represented the highest percentage for any of the 
six frequency distribution curves in the figure and, 
on the breakdown of the data by sex. age, and oc- 
cupation, was found to apply to men as well as 
women; to those under and those over 40 years of 


age, and to housewives. professional persons, and 
manual workers. The mean going-to-bed time was 


Table 1, A). Although the range of the 


hours of retiring was about the same in the winte: 


11:36 p.m. 


as in the summer, the percentage distribution curve 
in the former reveals no sharp mode at any hou 
but a gradual increase till 11 p.m. In the winter, 
the mean group retiring hour was 10:32 P.M., 01 
over one hour earlier than in the summer. This sea- 
sonal difference was statistically highly significant 

P less than 0.000001 


sons. men seemed to retire later than women, and 


Furthermore, in both sea- 


older persons, later than vounger ones. ‘These sex 


and age disparities were probably connected with 
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TABLE 1 


MEAN VALUES, AND STANDARD DEVIATIONS, FOR HOURS OF RETIRING AT NIGHT, ARISI 
THE MORNING, AND DURATION OF SLEEP 


\. Hours of Retiring at Night 
75 & 88 
Professionals (28 & 28) 
Housewives (26 & 29 


Difference 


CF 


Entire Group 


B. Hours of Arising in the Morning 
Entire Group (48 & 39 
Professionals (18 & 15 
Housewives (15 & 12 

Difference 
Duration of Sleep 
A. and B. 


Entire Group 


1. Based on 


Professionals 
Housewives 


2. Based on subjects’ estimates 


Entire Group (87 & 71 
Professionals (28 & 27 
Housewives (27 & 17 


Difference 


Summer months Winter months Dif 


10:32 +61’ 
11205 +31’ 
10:02 + 56’ 


7h.2 8h. 


7h.23 8h. 
7h.: 8h. 


qn. 1762’ 7h.48’ + 62’ 

6h.40’ + 49’ 7.26 = 51" 

6h.58’ + 64’ In:5390' +69" 
18’ 30’ 


Figures in parentheses indicate the numbers of subjects whose data supplied the mean values for summer and winter, respective 
Degrees of statistical significance of the differences between the means, based on R. A. Fisher’s ft method: * P<0.02; + P<0.001; ¢ P 


bed 


earlier than did the professional people, mostly 


occupational factors: housewives went to 
men. Even in the summer, when, as stated, all sub- 
groups showed a retiring mode at midnight, the 
mean retiring time for the housewives was 11:31 
p.M. and for professionals, 11:53 p.m., the 22 min- 
utes’ difference being on the borderline of statisti- 
cal significance. In the winter, however, the mean 
retiring times for the two subgroups were 10:02 
p.M. and 11:05 p.m., and the difference, nearly 
three times as great as in the summer, was of defi- 
nite statistical significance. 

Three-fifths of the 90 respondents who supplied 
information on the subject stated that, as a rule, 
they found it easy to fall asleep in all seasons, but 
18 persons noted a seasonal difference in this re- 
spect. Of the latter, 34 
greater ease in the winter, 14 in the summer. It will 
be recalled, however, that the few who had to use 


could go to sleep with 


hypnotic drugs did so predominantly in the winter. 

Among the reports concerning seasonal differ- 
ences in sleep in the northern regions of Norway 
and Sweden were personal communications from 
local physicians citing complaints of patients. Per- 
haps the most extensive studv of this subject was 
made by Dr. Erling Skouge, who analyzed medical 
history records of 1000 patients (including 90 chil- 
dren six years of age or younger) who resided in the 


counties of Troms, Finnmark, or the northern half 
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of Nordland, between 68° and 71°N. Of these, 47 
were troubled (163, markedly so) by sleep disturb. 
ances during the period of winter darkness. Th: 
complaints were not of an inability to sleep, but 
rather of a shift in the hours of sleep. ‘They wer 
in Dr. Skouge’s words, sleep-rhythm disturbances 
(Schlafrhythmus-St6érungen). The shift was usu- 
ally in the direction of a later onset of sleepiness, but 
without a decrease in the duration of sleep, excep! 
when the individual was obliged to get up early in 
the morning. Percentage-wise, these sleep disturb 
ances were more frequent in men than in women 
in adults than in children; in “immigrants” fron 
southern counties than in the indigenous popula that 1 
tion. On the other hand, an analysis of 514 medi- season 
cal history records from residents of the counties 0! 

Vestfold, Agder, or Rogaland, located in the ex 

and 59.5 


showed only seven complaints pertaining to slee| 


rmo 


treme south of Norway, between 58 


in the winter. 

Getting up. By contrast with the seasonal difler- 
ence in the time of retiring for the night, the per 
centage distribution curves for the hours of arising 
in the morning (Fig. 1B) are practically superim- 
posable. With ranges of 5 to 8:30 A.M. in both sea 
sons, the mode in the summer (22 per cent) was al 
7 and that in the winter (24 per cent), at 
The corresponding means for the two seasons 
7:02 and 6:57 (Table 1, B). It can also be 
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there were only small differences in the time of 
ising of the subgroups, and these were of no sta- 
tical significance. However, housewives who went 


‘d earlier also got up earlier, both in the sum- 
»er and in the winter. 

Over one-third of the subjects did not wake up 
juring the night; the remainder did so occasion- 
Jly. but no more often in the summer than in the 
yinter. Che mood on getting up in the morning did 
show a slight seasonal difference: in the summer 
2 per cent of those who answered this question 
jet “tired or sleepy” and 42 per cent were “wide- 
wake, alert, in good spirits’; in the winter the 
spective percentages were 41 and 24. It appears 
that, in spite of much longer sleeping hours, fewer 
{ the respondents were wide-awake in the morn- 
ne during the winter months. This is in line with 
the winter shift in the hours of sleep, as reported by 
Dr. Skouge. 

Duration of sleep. The mean figures were de- 
rived in two ways, showing consistent differences. 
First, the hours spent in bed were obtained by de- 
termining the time that elapsed between retiring at 
night and arising in the morning. Thus reckoned, 
the duration of sleep in the summer was 7 hours 
26 minutes, and in the winter, 8 hours 25 minutes. 
Professional persons slept less than housewives, par- 
ticularly in the winter (Table 1, C1). Second, the 
subjects’ own estimates of how many hours they 
ept per night, in the summer and in the winter, 
were tabulated and their means obtained (Table 1, 
C2). A glance at Figure 1C, showing the frequency 
distribution curves for the duration of sleep in the 
two seasons, as estimated by the respondents, re- 
veals a distinct mode at 7 hours in the summer, and 
in undulating plateau for 7 hours and longer, in 
the winter. The two seasonal curves cross between 
i, and 8 hours, with 56 per cent sleeping 8 hours 
more in the winter, but only 22 per cent sleeping 
that much in the summer. The mean values, and 
seasonal and occupational variations, from the sub- 
jects’ estimates, are consistently lower than the fig- 
ures derived by the first method. This discrepancy 
may be due, in part, to the fact that (a) the esti- 
mates were of hours slept, which were shorter than 
hours spent in bed, and that (b) in determining 
the mean values for the duration of sleep from re- 
spondents’ estimates, “9 hours or more” was treated 
as 9 hours, and “5! hours or less,” as 5% hours, 


and, with a much larger percentage of the former 


winter and the latter in the summer, the 
winter means are probably smaller and the sum- 
mer means larger than they should be. In any case, 
the mean of 47 minutes for the increase in the 
duration of sleep in the winter, relative to the sum- 


in the 
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mer, though smaller than the 59-minute increase in 
the time spent in bed, is statistically highly signifi- 
cant. So are the increases in the mean duration of 
sleep of the professional people and housewives, but 
the differentials for the subgroups, in either season, 
though consistent with the corresponding differ- 
ences in time spent in bed, are not statistically 
significant. 

Discussion of results. The data furnished by the 
questionnaires confirmed the information obtained 
by direct observation and were totally at vari- 
ance with the reports of travelers. The citizens of 
Tromso, and undoubtedly those of other towns in 
the Scandinavian Arctic, follow the same diurnal 
sleep-wakefulness pattern as does the general pop- 
ulation of civilized communities in other parts of 
the world. As elsewhere, the customary routine of 
living sets the hour of getting up in the morning. 
Although the range is considerable (5 to 8:30 
A.M.), it is the same throughout the year, and 
the percentage distribution of the hours of aris- 
ing is practically identical for summer and win- 
ter. Professional people do get up a few minutes 
later than the other subgroups, but they sleep less. 
Real and statistically significant seasonal and sub- 
group differentials were found, however, in the 
hours of retiring for the night. After-work hours 
afford individual choices in activity everywhere, 
but more so in Norway, where community business. 
by and large, is over in the middle of the afternoon. 
As could be predicted, advantageous light and 
climatic conditions prompt ‘Tromsoites to stay up 
later in the summer than in the winter. “Wakeful- 
ness-of-choice,” the concept developed in the evolu- 
tionary theory of sleep and wakefulness,’ applies es- 
pecially to the utilization of leisure time. The onset 
of sleep has long been looked upon as an “escape 
from boredom,” and there is no doubt that there 
must be something of interest to keep one up late 
at night. This factor is revealed with particular 
clarity in the variation in the retiring hours of the 
subgroups. Whereas the group, as a whole, retired, 
on the average, a full hour later in the summet1 
than in the winter, professional people, with their 
greater ability or eagerness to follow leisure-hout 
pursuits, consistently stayed up later than did the 
housewives. The 22-minute mean disparity in the 
going-to-bed times of these two subgroups in the 
summer, barely significant statistically, was in- 
creased to 63 minutes in the winter, when cold and 
darkness discouraged outdoor activities, and the 
‘inner stimulus” to the maintenance of the waking 
state met its greatest challenge in the sleep-inducing 
seasonal gloom. Again, it will be recalled that the 
sleep-rhythm disturbances, revealed by Dr. Skouge, 











were more prevalent among “immigrants” from 
the South, with a large proportion of professional 
people. 

With the community getting-up time fixed the 
year around, and a later hour of retiring in the 
summer, it is inevitable that the duration of sleep 
should be shorter in the summer than in the win- 
ter. But how to interpret this seasonal differential ? 
Did the subjects need more sleep in the winter? 
Or, did they sleep longer simply because they had 
no strong incentive to stay up and therefore retired 
earlier? The latter alternative appears to be the 
more plausible one, since, as will be recalled, in 
spite of a greater duration of sleep, only 24 per cent 
were “wide-awake” on getting up in the morning 
in the winter, compared to 42 per cent in the sum- 
mer. Furthermore, the distinct mode at 7 hours in 
the frequency distribution curve for the duration 
Fig. 1C 
uniformity of the means for the length of sleep in 


of sleep in the summer , and the general 
the summer for the subgroups suggest that 7 hours 
is perhaps a physiological modicum, sufficient for 
rest and recuperation. A longer night’s sleep repre- 
sents “luxury consumption,” to borrow a dietetic 
term, or “escape from boredom,” or some other 
combination of extraneous nonphysiological factors. 
In other words, given something of interest to occupy 
oneself, it should be possible for the “average” adult 


to remain awake for 17 hours out of 24. Of course, 


this does not preclude individual variations, as the 


spread even in the small sample studied was from 
less than 54 to more than 9 hours of sleep per 
night, both summer and winter. The results of the 
survey, however, challenge the proverbial recom- 
mendation of 8 hours of sleep for the average nor- 
mal adult. 

Chat the mean duration of sleep of human beings 
is under 8 hours was demonstrated in figures ob- 


tained on 531 subjects, in Chicago, several years 


4 
avo. 


These persons, all adults, also slept 
the summer, but the seasonal variation wa 
Disregarding seasons, the mean 


of their nightly sleep was 7 hours 32 


small. 
min 
increased, on the average, to 8 hours 7 
when they retired earlier, and fell to 6 ly 
minutes, when they stayed up later thai 
Thus, a mean differential of 79 minutes in the d 
ration of sleep was effected through a variation, } 
choice or necessity, in the time of retiring for thy 
night. Their getting-up time was also influenc 


by choice or necessity, and it was found tha 
they slept, on the average, 7 hours 44 minutes whe; 
they awoke spontaneously, but only 7 hours 
minutes when they were awakened by an alan 
clock or some other artificial means. For these sub. 
jects, as for the Tromsgites, the duration of slee; 
was increased from 7'% to over 8 hours, as a for 
of luxury, but necessity brought it down to arour 
7 hours. 

To summarize, the data on the sample of 
inhabitants of Tromso, Norway, where the sun do 
not set during the summer and where continuous 
darkness prevails in the winter, show only a slight 
deviation from the sleep-wakefulness pattern th: 
characterizes the diurnal routine of living in civi 
ized communities in middle latitudes, and incide: 
tally reveal that an average of 7 hours of sleep p 
night is probably compatible with the maintenan 


of well-being in human adults. 


References 

1. KLerrman, N. Sleep and Wakefulness. Chicago: | 
versity of Chicago Press (1939 

2. Tatcotr, D. V. Report of the Company. 
Random House, 53, 287 (1936 

3. MEEKER, O., AND MEEKER, O. Summertime Sid: 
through Lapland. In the New York Times, Sectioi 
p. 20X, Sunday, March 23, 1952. 

+. KLemirman, N., et al. Sleep Characteristics. Chicag: 
University of Chicago Press, 52 (1937 


New 


THE SCIENTIFIC MONT!1:‘ 





BOOK REVIEWS 


STUDY OF MAN 


logy Today; An Encyclopedic Inventory. A. L 
ver. Chairman. Chicago: University of Chicago 
1953. xv + 966 pp. $9.00. 


HERE can be no doubt that this volume is one of 

the most important books ever published in the 

pological field. Certainly it has no peer as the 

ypedic inventory” it claims to be, and for years 

e it will remain one of the most consulted and 

ted works bearing on the study of man. Nothing like 
t has ever been published. 

lo appreciate the scope of this book one should learn 

w it came to be planned and brought to fruition. In 

mm its tenth anniversary, the Wenner-Gren Foun 

for Anthropological Research, sponsor and sup 

orter of the anthropological sciences, decided that it 

uld need some sort of guide in the formulation of its 

future philanthropic policies. It felt that developments 

the field had been snowballing too fast for it to 

luate its own efforts, and it hit upon the idea of 


tting its bearings through an international symposium 


\fter elaborate planning, begun in 1951, with Alfred 
|. Kroeber, dean of American anthropologists, at the 
m, such a meeting was held in New York on Jun 
952. As bases of discussion, fifty-two contributors pre 
ied fifty so-called inventory papers, two of which were 
nt efforts. A total of eighty scholars from the United 
States, Europe, Latin America, Japan, India, Thailand, 
nd Australia met and discussed for a fortnight the 
blems raised in these papers. 

[he numerous items in the present volume cover the 
ole range of anthropology and could not be reviewed 
individual units even in a more ambitious review 
this. Suffice it to say that the first group of articles 

ls with the problems of the historical approach and 

le up of three papers on method, thirteen on r 

ind five on theory. ‘T he second group deals with 

ems of proc ess and int ludes five papers on method, 

on results, and three on theory. The third and 

roup deals with problems of application and in 
nine papers. Appended is a special paper survey 

the history of the technical aids in anthropology 
ps a more informative way of describing the con 


| 


these writings is to sav that they deal with the 
it status of physical anthropology, ethnology, social 
pology, archaeology, linguistics, and applied an 
logy. Their scope iS, ot course, Cnormous and 
justified and understood only by bearing in mind 
he raison d’étre of anthropology is its special way 
king at man-study. ‘That way is the comparative 
d. Anthropology dares to invade the fields of his- 
economics, psychology, sociology, government, 


idence, genetics, and the other disciplines dealing 


953 


with man because it examines him in all his diversified 
manifestations and reduces them to common denomi 
nators. The comparative method is anthropology’s sub 
sutute tor experimentation 

What does the inventory show? Alas! This is impos 
sible to state, both because of the limitations of space 
and the enormity of the task. As a matter of fact a 
companion piece, entitled An ips raisal of Anthropology 
Today (University of Chicago Press, 1953), has been 
published on this very subject and contains the vet 
batim comments of the eighty participants in the sym 
posium; but even it does not succeed in making an 
over-all estimate. 

\lthough, in general, each paper in the present vol 
ume has been prepared by the most competent man in 
the field, there are puzzling exceptions. These, how 
ever, are in the minority and may be excused as re 
sulting from practical coansiderations rather than bad 
judgment. The quality of Anthr )pology Today is indis 
putably superior, and if names need to be mentioned 
there are those of such scholars as Caso, Chappl 
Childe, Grahame Clark, Forde, Kluckhohn, Lévi 
Strauss, Mead, Redfield, Teilhard de Chardin, Stith 
Thompson, Vallois, and Weinert 

Winuam A. Les 
Department / Anthropol oy and Sociology 
University of California at Los Angeles 


MAN AND MEDICINE 
‘he Infirmities of Genius, W. R. Bett. New York 


Philosophical Library, 1952, 192 pp. $4.75 
H] giant redwoods of the Pacific slope are noted 
for the ugly burn scars that mar the trunks of 
many of them. The huge holes, sometimes extending en- 
tirely through the trunk, make one wonder how th 
trees survived such extensive injury. And vet there the 
redwoods stand, majestically dwarfing all other life 
around them. 

Wi might postulate upon the possible reflections ol 
some early explorer who first gazed upon a grove of 
such scarred redwoods. Perhaps he wondered whether 
the ugly scars were not something more than a mani 
festation of the unquenchable life potential of the trees 
that the injuries in some wav even stimulated. the 
erowth, or were the instruments for selection of the 
fittest of the species Q) perhaps he noted that under 
foot was lesser vegetation that was withstanding priva 
tions relatively as great, but causing no wonder be 
cause of its insignificance. And, upon continuing’ his 
exploration, he would have come to another grove 
with redwoods JuSt as tall and broad, but devoid ot 
iny injury. Then perhaps the explorer would have 


sighed, discarded his reflections, and remained satis 
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fied with the mere privilege of beholding their beauty. 

Similar reflections are inevitable upon reading the 
slim, delightful essays Dr. Bett has put together about 
the infirmities, real or imagined, of thirteen English 
and two French giants of literature. Without dwelling 
upon the indefinable and yet recognizable features of 
genius, there would be little disagreement on whether 
the fifteen subjects selected fulfill the criteria. Except 
for this feature, however, there is little in common in 
regard to their physical or psychological troubles. And 
one can only wish that there had been included for 
comparison a few perfectly normal literary geniuses 
if there be such specimens and if there be such a state 
as normalcy. 

In some of the case histories, the relationship be- 
tween the disease and the art is only too clear, although 
even here it is impossible to distinguish between the 
cause and the effect. The Poe, the addicts 
De Quincey and Baudelaire, reveal their frustrations 
and insecurities in their writings. But neither the psy- 


alcoholic 


chological infirmities, nor the drugs by which they 
sought to alleviate them, can explain the nature and 
the extent of their genius. These factors merely ex- 
teriorized and perhaps gave certain directions to their 
genius. The malevolent Pope and the debauched Byron 
certainly were influenced by their physical deformities, 
and this influence is revealed in their writings. Yet the 
deformities offer no clue to the source of their genius. 
The of Keats and the rheumatic heart 
disease of Burns appear as accidental incidents with- 
out apparent influence on the art, despite Dr. Bett’s 
perpetuation of the old fable regarding some more 
tubercle 


tuberculosis 


direct biochemical connection between the 
bacillus and literary brilliance. And at least two ex- 
amples are given in which the literary achievements 
seem to be antithetical to the man and his environ- 
ment: the lusty songs of Whitman, and his inversion, 
and the gentle work of Lamb, and his insane household. 

Even among the fifteen selected 
cidence of psychopathology any higher than could be 
found among fifteen individuals selected for their 
mediocrity? The bellyaches of Carlyle, recorded in his 
Gargantuan style, attract attention through his descrip- 
tions and because Carlyle was involved, and not be- 


cases, is the in- 


cause they were any more severe or more personally 
influential than the peptic ulcer of a businessman de- 
tailed by an interne in a hospital chart. The sexual 
peccadilloes of Burns, Shelley, or Byron are interesting 
and presumably important because they were involved, 
whereas those of more common citizens are either their 


unrecorded private affairs or mere statistics on Kinsey’s 


punch cards. 

Whether the defects of these men have as causal 
connections to their genius as are implied in the essays 
is, at least to this reviewer, a matter of opinion and 
unestablished conjecture, It may be, in reverse, a dem- 
onstration that genius cannot be thwarted even by fatal 
disease, disabling psychological quirks, or the most 
hostile of environments. Perhaps this is pure 
heresy in the era of psychosomatics and psychoanalysis 


and 
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perhaps here we are given a glimmer that 
better 
through man it is manifest. 


something bigger and than man, 


Great Adventures in Medicine. S. Rapport 
Wright. New York: Dial Press, 1952. 874 pp 


HIS is really quite an amazing potpourri of med 

ical excerpts, articles, statements, and other sek; 
tions, arranged in six approximately historical parts 
with a short synopsis for each part. There seems to 
no central focus or criterion for the choice of the items 
Accounts of their discoveries by Koch and by Pastey 
Dickens 
Doyle. There are some pages of ancient and medieval 


are followed by selections from and Conai 
remedies; Francastoro’s poem on syphilis; twenty-tw: 
pages about Johns Hopkins and Osler, including 
humorous poem; excellent, concise reviews of the his 
tories of yellow fever, pellagra, and other diseases; and 
looks into the future and beyond. 

The unevenness of the compendium certainly co 
tributes to its informality, and it is not a doctor 
book about doctors, The description of the plague by 
Boccaccio can be compared with a description of 
trichinosis from the New Yorker, not only from the 
standpoint of the advance in medicine in six hundre 
years, but as examples of literary and journalistic styles 
of the fourteenth and of the twentieth centuries 

The authors must have had a lot of fun gathering the 
material, and it is a lot of fun to read, no matter wher 
one starts. One might wish for the inclusion of mor 
selections from the historical giants such as Galil 
Newton, and Francis Bacon, for better representatio 
beyond the boundaries of the United States, England 
and France (neither Virchow nor Pavlov is present 
and for fewer contemporary papers that obviously ar 
going to fade in the stretch. 

This is just the book to present to a nephew in 
lege who is considering medicine as a career, oO! 
take on a summer vacation. For that matter, it woul 
also serve as a good jumping-off place for a seminar 
type course in medical history. But for any purpos¢ 
should be under the best illumination, for t! 
publishers have crammed every page with as ma 
lines as the small print would allow. 

MIcHAEL B. SHIMKIN 
University of California School of Medicine, 


San Francisco 


read 


FIFTY-YEAR SUMMATION 
Russ 


Jotanica, 


Diseases in Plants. Neil E. Stevens and 
Stevens. Waltham, Mass.: 


xx 4219 pp. Illus. $4.75. 


Chronica 


HIS introduction to general plant pathology 

parts from the handbook type of presentation 
followed in college texts. Instead of describing an 
of plant diseases, with excursions into elementary 


teriology and mycology, the authors give a genera 
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ot the scrence 


drawing upon the entire field for 


y evidence and illustrative material. Because of the 


ntity of information on plant diseases to be 
vered the book 
form. With a good teacher, it should be both 


ft ¢ 
1 { 


is very much condensed, almost to 
ibus 

timulating and a challenging text for students. 
he preface indicates that much of the manuscript 
i med ; essentially complete at the time of death of the 
selec. epior author. To his son, also a professor of plant 
vy, fell the task of coordinating and arranging 
abundant material. But many of the topics that are 


plant 


Parts, 
to be 


items stressed plant disease survey, epidemiology, 


asteur jisease losses, plant quarantines, inter alia; the fasci- 
Conan ting phytopathological lore and curiosa in luded here 


dieval r there; the references to cranberry diseases; the in- 


ty-twi jstence on the strong relationship of plant pathology 
national and world affairs—were encompassed in 


thinking and lifework of the dynamic senior author, 


ing q 
ie his 
s; and ho speaks again in this fine book. 

[he authors deal with general pathology under four 
ain subdivisions: an introduction, a section on causal 
vents of plant diseases, a section on development of 
athogenic diseases, and the final one on disease control. 

the introductory section, the world food problem 
‘briefly outlined, and then the losses from plant diseases 


ndred @ are considered in this frame of reference. The authors 
styles uum up the matter thus: “This, then, is the real problem 
hich faces plant pathologists in relation to the public 
ig the elfare; that of protecting a vital source of foods from 
wher: rious and in large part preventable destruction.” In a 
mor vven-page chapter of this section, the effects of disease 
ile the plant body and on the root, stem, and leaf are 
lator riefly sketched. The authors’ concept of plant disease 


tend ‘ ly is 
and ny Impairment of structure or process sufficient “to 


ticeably or permanently affect the normal develop- 
ent of the plant.” Normalcy, however, is not defined. 
In the second section of the book, under the general 
Agents of Plant the titles 
The Viruses; Bacteria and Fungi; 
and 


eading “Causal Disease,” 


the chapters are: 


oul 


llowering Plants, Nematodes, and Insects (sic); 


Nutritional Factors, Climatic Effects, Chemical Injury. 


lhe third section of the book discusses the host plant, 


nar 


the pathogen, the effects that weather and soil have 
ipon disease development, the relationships of insects 
plant disease, and variation and physiological spe- 
lization in plant pathogens. This section closes with 
chapter entitled Hosts 
linal section of the book, devoted to disease 


Introduced and Pathogens. 


con- 


onsiders the economics of disease control; fungi- 


treatments; seed and soil treatments; sanitation, 


ition, and quarantine; and breeding for disease 
ice. There is a chapter on Market Pathology. 
book closes with a nondescript chapter entitled 
ng Plant Disease Problems, whose topics in any 
dition could well be reassigned to other sections. 
scheduling, it will be that the 


this brief seen 


have achieved a very satisfactory organization 


ect matter. By virtue of two indexes, the one 


and the other for persons, information is readily 


famous 


Coulter, 


Many years their preface to the 
Textbook of 


Barnes, and Cowles disclaimed that the volumes were 


ago, 1M 


University of Chicago Botany, 
written for their professional colleagues; all teleological 
implications were expressed disavowed, and it was 
pointed out that the authors sought to develop certain 
general concepts thought to be fundamental rather than 
facts: “This 


said, “has demanded occasionally also 


to present an encyclopedic collection ot 


purpose,” they 


form in general state- 


all the facts 
probably 


a greater apparent rigidity of 


ments than is absolutely consistent with 
So. too. in book 


we must not always expect the critical 


this written for students 
undergraduates 
professional viewpoint, or the stressing of ex¢ eptions and 
alternative hypotheses, but rather a certain positiveness 
of statement. We also must expect what to the pro 
fessional may seem glaring omissions, together with oc- 
casional overemphasis of new and intriguing phases. 
With such guidelines, the book is certainly very ac- 
ceptable. It has few errors of consequence. The atten- 
tion given to the various topics often seems dispro- 
portionate to their relative significance in phytopathol 
ogy. Thus the viruses, as causal agents, receive more 
discussion than the bacteria and fungi. Market pathol 
detail 
resistance. The map entitled “Agricultural Re 
United States” (Fig. 60 little 


The size of virus particles is given in microns where 


ogy is discussed in greater than breeding for 
disease 
search in contributes 


millimicrons are meant. There is a tendency to in- 
clude speculative and untested information where the 
subject matter had special appeal to the authors. In 
many places the diction is jerky; in a few places the 
statements are clumsy, almost as if too sweeping a com- 
ment had originally been written and then, upon review, 
this was modified by some saving phrase or qualifying 


word. All 


ironed out in any later edition 


these relatively minor shortcomings can be 


The most serious criticism this reviewer would make 
deals with the references to phytopathological litera 


ture. In considerable part, these seem to be readily 


available sources for checking purposes rather than to 
the original researches. As a result, many of the great 
names in plant pathological science are not put before 
the student; often he is not directed to the most im 


The 


are to nonscientific or ephemeral publications 


portant contributions. literature references occa 
sionally 
\ more 
opinion, 


With 


their book as was used by 


scholarly bibliography would, in the reviewer s 
enhance the usefulness of the book 

the authors chose the same title for 
H. Marshall Ward, the great 
before. The 


prin 


purpose, 

English plant pathologist, a half-century 
| | 

first book was an authoritative discussion of the 

and in the early days of the 


It is therefore not 


ciples of plant pathology, 


science had great formative influence 


without interest to contrast the precursor volume with 


the present summarization, now that plant pathology 
has taken its place beside plant physiology as an in 
dependent botanical discipline 


Ward had 
phy topathologi al 


available a relatively meager store ot 


information. He could discuss. the 











necrotic diseases, drawing chiefly upon their mycological 
characteristics. Similarly, the smuts and rusts could be 


described as fungus entities, but the rusts showed 


heteroecism and evidence of spe ialization into races. 
Ward dealt with 


nonpathogeni 


matter, also 


\s additional subject 
nutritional effects 


late blight of potato, club root of crucifers, and with 


and diseases, with 
the various galls, excrescences, malformations, and in- 
juries of trees and other plants. Bacterial diseases of 
plants were not included, although this field of research 
had been opened by T. J. Burrill, J. C. Arthur, and E 
F. Smith. Nor does Ward mention virus diseases, al 
though tobacco mosaic and other virus diseases had long 
been known. M. W. Beijerinck’s classic work was pub- 
lished in 1898, but, as we know, it remained largely un- 
applied until H. A. Allard’s researches in 1914 broke 
with accepted theories and opened the entire field for 
investigation. The full development of topics possible in 
Ward’s book, as contrasted with the epitomization and 
omissions required in the later volume, dramatically 
portrays the enormous increase in our knowledge of 
plant pathogens. 

Ward used nearly one third of his book to acquaint 
the reader with the elements of plant physiology, stress- 
ing plant nutrition and photosynthesis—chlorophyll was 
not then a household word. He needed to correct certain 
fallacies as to gas exchange in plants and the circulation 
of sap. He needed to bring to his readers the new studies 
on cellular mechanics and physiology. As a student of 
Julius Sachs and Anton de Bary, this he was well fitted 
to do. In discussing hybridization and selection, only 
a four-line mention was made of Mendel’s law, just 


W. 


Rimpau’s experiments with wheat. The authors of the 


rediscovered, attention being devoted chiefly to 


book under review very properly saved space by assum- 
that fundamentals 
knowledge Ward devoted a chapter to 
breeding for disease resistance. His approac h was chiefly 


botanical are now common 


ing 
with students 
theoretical. He was hopeful of possible accomplishments, 
but he assessed properly the difficulties that would arise 
because of spe ialized races of the pathogens. Not a 
single “disease-proof” variety was named by Ward. The 
witnessed the application of 


succeeding half-century 


disease-resistance breeding as a most effective control 
measure for plant disease. From a wealth of such ma- 
terial, the Stevenses have space for only a few striking 
examples. 

\s Ward presents it, disease is related to the plant’s 
response to impinging environmental factors, especially 
if these go beyond its capacity for prompt adjustment 
Phis concept of the equilibrium that the plant tends to 
maintain with its surroundings focuses attention on the 
disease factor as the disturber of this equilibrium. 
Our present viewpoint on plant disease causation, which, 
Ward not differ 
essentially from this interaction concept. Ward stressed 
lack 


factor, oF 


helped to mold, does 


ot course, 


that disease was a cell reaction brought about by 


of nutrition, water, or other environmental 
by the presence of a disturbing agent. The disease should 


not be confused with agent or the symptoms: with the 


560 


maladies—obvious, of course, but a thing 1 
new crop of phytopathologists apparently mi 
Ward the the 


interest: he the processes ( 


after wounding occurs; the stimulation of ce¢ 


cover, stressed living cell as 


described healing 
as a function of the natural irritability of pro 
[he parasite may produce its effects through t 

the 
which he 


stances—as, for example, predator fun 


through among lists cyta 


diastases, and proteolytic enzymes. Chemotropis 


enzymes, 
effective force directing the parasite. Parasit 
Ward sees it, is a stage beyond epiphytism in t 


parasite invests and invades the cells, establishi 


and water relations with the host. ‘These generalizat 


of the pioneer volume find no counterpart in the preser 


book except as a detail here or there can be pi 
gether to form a philosophy on the nature of 
We 


include 


and its causation. must 
the but the 


who seem to have been so preoccupied with 


authors investigators 


details they have not found time to ponder or 


spec ulate 


not charge this solely 
thems 


GeEorGE H. Coo) 


Division of Sugar Plant Investigations 
Bureau of Plant Industry, Soils, and 
Agricultural Engineering, USDA 

Be ltsvalle ’ Mar) land 


BRIEFLY REVIEWED 


Ultraviolet Radiation. Lewis R. Koller. Ni 
Wiley; London: Chapman & Hall, 1952 
$6.50. 


LTRAVIOLET radiation nowadays plays a gr 


role not only in physics, but also in biop! 


biology. chemistry, climatology, and medicine 


literature about the subject is dispersed over 


journals, and sometimes it is very difficult to find 
and reliable information. A monograph on ultra 
radiation, written by a competent research man 

field, therefore will be welcomed by all scientists s] 


izing in one of the fields mentioned above. 

An introductory chapter covering historical 
fundamental definitions, and concepts is follow 
three chapters dealing with the ultravielet radiat 
and solar radiatio1 


sources, 


devoted to transmission a! 


arcs, incandes ent 
additional sections are 
flection properties of numerous materials, where! 
of the data are presented in graphical manner. A ¢ 


on applications and effects of ultraviolet radiation « 


} 


biological aspects as well as problems of illumi 
\ chapter on detectors of ultraviolet radiatiot 
cludes the book, which indeed fills a gap in the lite 
on radiation 

K. W. Mt 
Department of Physics 
Purdue Uni 


ersity 
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entions of the Eighteenth Century. Shelby — the author was not thoroughly familiar with the deposit 
redis | Mc ¢ lov. Lexington: University of Kentuc ky he has asked those who were to write the chapter The 
, Press, 1952. viii + 212 pp. Illus. $4.50 known extent of each deposit, together with the charac 
teristics of the rock, are adequately presented 


\ \] TEMPTING to write the history ot technology A large sec tion of the book deals with the phosphate 


sd y a national basis, the author has not been able pecovery processes and the processes involved in th 
i id the pitfalls inherent in this method serence manufacture of the various phosphates. The manutac 
wi | technology have an international history, and ture of phosphate fertilizers is the main use which is 
m French tee hnology of the eighteenth century can be made of phosphate rock. Separate chapters deal with 
5 th sessed only as a part of European technology of the each of the various types of phosphate fertilizers; for 
. id. The author is well aware of the fact, and In_ each the author shows the different processes involved 
at th eral chapters, such as those dealing with the balloon, — and the kinds of machinery used. For each process also, 
foo, im transportation, the telegraph, lighting, paper he has given a breakdown of the cost of production 
ms ‘king. and textiles, he has managed to inform us of Although the major portion of the book deals with 
rese shteenth-century technology and the special part — the phosphate industry, the other uses of phosphate are 
edt france played in this development. In other chapters, considered. The methods of production for the use of 
liseas h as those on chemical inventions, automata and phosphates in water softening and cleansing, baking, 
ely er mechanical devices, military inventions, medicine, — suear refining, and fireproofing are presented. The ef 
selves d surgery, his method has produced a selection of — fectiveness of the phosphate compounds produced for 
ctu french improvements or variants rather than basic in- — these purposes is discussed. 
ent ntions and an anecdotal arrangement of material lhe appendix contains a complete listing of the U. S. 
t leaves the general reader in the dark about the — patents pertaining to the manufacture and use of phos 
place of these inventions in their field of tech- phorus compounds. This enables anyone to become ac- 
— ogy or of science. quainted with the latest developments and also to de- 


It is a great pity that McCloy tried to cover so many — termine what still lies open for further invention. 
ls instead of selecting a few spec ific ones to illustrate The book is written in a clear. direct. and interest- 
hy France, with her brilliant thinkers and inventors, — holding style. It will be valuable as a reference book for 
not experience an industrial revolution such as teachers and researchers in both chemistry and agri- 
rked eighteenth-century Britain. Neither do we hear — culture, and will make an excellent reference book on 
the reasons why France failed in the mechanization — phosphate fertilizers for courses in fertilizers, 
her industry. The apathy of the French bankers and 


S. A. BARBER 


the bourgeoisie, the state-imposed “manufactures” Denarwenk bt Anvoaoms 
¢ ¢ ¢ } 4 L ( i” 
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sa result of Colbert’s measures, and several other such ; 
eae ; Purdue 
tors are not sufficiently stressed. This is a great pity, 
more so because the author has unearthed much 
ginal French evidence and in his excellent bibliog- 
iphy has given us access to many more sources. We 
pe that in the next edition of a book very useful for 
ie many data it presents the author will be able to 
recast his material and, by selecting a few prominent 
amples only, will prove the thesis he set out to discuss 
the failure of eighteenth-century France to industri- 
as Britain did. 


University 


The Immaculate Forest. W. R. Philipson. New York 
Philosophical Library, 1952. 223 pp. Illus. $4.50. 


HE Macarena Mountains, a range east of the 

Andes in Colombia, isolated, uninhabited, and 
practically unknown, were the goal of W. R. Philipson 
and his English and Colombian associates. The author. 
himself an eminent botanist, was interested chiefly in 
the flora, but made a great many observations on othet 
phases of natural history. 


R. J. Forsrs 


All forms of travel were used—an airplane to get the 


2 nwersity of Amsterdam layout of the land, mules, launches, canoes—but the 
actual journey to the mountains was made on foot, 

‘ — , hatic Fertili hacking a passage through the forest, wading streams 

hosphoric 77 4 ) lc Fertuizers. - : : : 

ry ic Acid, Phosphates and Phosphatic Fertilizers populated with electric eels, sting rays, and caimans 


/nd ed. William H. Waggaman. New York: Rein- 


a Mid doe om far different from paddling in less-infested waters. 
hold, 1952. 683 pp. Illus. $15.00. 


The Immaculate Forest ic a detailed day-by-day jour 


pte! N THE second edition of his book, the author offers nal of the trip, which followed the range until oppo- 


vers a very complete and up-to-date coverage of all as- site the peak. Camp after ae en made, packing 
ts of the phosphate mining and processing indus- food and hammocks, and sorties were made from each 
col tries, This makes an ideal handbook for those en- camp, felling trees and collecting specimens. In a trop 
saved in the phosphate industry; it will also serve as an ical jungle, as the author points out, plants, like the 


excellent reference book for those engaged in related monkeys, have taken to the trees, and the branches 


NI \dustries take the place of solid earth, for on them sometimes 
Che first part has individual chapters describing each — more herbaceous plants grow than in the soil itself. 
the ain phosphate deposits of the world. Where There were encounters with ants, Wasps, and the 
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ubiquitous sweat bees, but many encounters were more 
pleasant. Game was plentiful and so completely un- 
afraid it practically walked into the camps. Wild pigs, 
curassow, and tinamou supplied excellent meat, and 
the zoological collectors brought in such rarities as the 
giant armadillo and the spectacled bear, as well as an 
enormous jaguar. 

Eventually, after several attempts, the party actually 
reached the peak, about 5500 feet high, and made ex- 
tensive collections there. Other naturalists will look for- 
ward to the scientific results of this work. 

In addition to the fight to ascend the 
other trips were made; an interval was spent in semi- 
luxury at El Mico Ranch, where the party lived the 
life of typical lanneros; and they flew in a Catalina 
plane to Leticia, the Colombian outpost on the Amazon 


mountain, 


itself. 

There are a number of excellent photographs, a good 
index—all in all, an excellent picture of dense jungle 
teeming with tame wild life, as seen through the eyes 
of a capable botanist. 

W. M. Mann 
National Zoological Park 
Washington, D. C. 


Essentials of Microwaves. Robert B. Muchmore. New 
York: Wiley, 1952. vi+ 236 pp. Illus. $4.50. 


HIS book starts with an introductory chapter that 

contains principally a brief discussion of the place 
of microwaves in the electromagnetic spectrum, in 
engineering, and in physics. The second chapter treats 
the general laws of electromagnetism, and electromag- 
netic waves. The contents of the succeeding chapters 
are indicated by the following list of subjects taken 
from either chapter or section headings: characteristic 
waves, wave-guides, resonators, filters, antennas, grid- 
controlled tubes, klystrons, traveling-wave tubes, mag- 
netrons, noise, crystal rectifiers, microwave relays, radar, 
linear accelerators, spectroscopy, atomic clocks, meas- 
urements, 

The exposition is nonmathematical; there are but 23 
equations, and these have generally been given only as 
shorthand expressions for relations stated verbally. 
Derivations are not carried out in the usual sense, al- 
though the logic underlying particular derivations is 
indicated. The text is very well illustrated by some 
two hundred appropriate figures—an average of nearly 
one per page. 

In summary, we have a compact review of the entire 
field of microwaves, with emphasis on physical princi- 
ples and rigid de-emphasis of mathematical manipula- 
tions. An exposition of this type has entailed compro- 
mises, and it is probable that many readers will not be 
completely satisfied with all the explanations. The 
difficulty could hardly be avoided, but the same cannot 
be said for the occasional evidences of offhand writing. 
For example, one finds on page 100 the statement: 
“These natural substances can be employed as dielec- 
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trics to very high frequencies (until the wave 
comes small compared to the molecules or at 
frequencies.” Act 


light-wave or ultra-violet 


course, even for the near ultraviolet the wavel: 5 are 


hundreds of times greater than the dime: s of 
atoms or simple molecules. 

Neither of the above criticisms should be en t 
mean that the book falls short of fulfilling th Irpos 
for which it is intended—to convey to the reader a fe; 
ing for the behavior of microwaves and an ap; it 
of the range of their application. The book reads easily 


and provides a rapid and enjoyable means of by 
acquainted with the broad outlines of the subject 


I’, I RiEKI 
Department of Physics 
Chicago Midway Laboratories 
Associated Measurements. M. H. Quenouilie. Ney 


York: Academic Press; London: Butterworths, 1959 


x + 242 pp. Illus. $5.80. 


HIS book should be of aid to research worker: 
who wish to demonstrate or test for the depend 
ence of a variable on one or more other variables 
Various tests, both graphical and analytical, are pre 
sented for determining whether dependence (or ass 
ciation) exists and, if so, what kind and what deer 
Several tests of existence of association between 
variables are given—such as Tukey's corner test: 
which are not readily available in other books 
author approaches the general problem analytica: 
from the analysis of variance and covariance standpoint 

A chapter on time series includes topics on seria 
correlation, elimination of trend, and various comput 
ing and testing devices. Multivariate analysis, the probit 
transformation, and many other topics are also treated 
The book contains thirteen tables giving significance 
levels of various statistics, including the coefficient ot 
medial correlation, number of pairs of points falling 
on the same side of the medial line, orthogonal poly 
nomials up to the third order for n=3 — 12, et 

One should have had some contact with statisti 
methods in order to appreciate this book. It is writter 
on an elementary level, and no derivations are give! 
but the book still contains a large amount of solid ai 
valuable material. Throughout the book examples 4! 
solved which help to make the ideas presented concre! 
and understandable. A great deal of this content is not 
available in other books presuming the small back 
ground for the reader that this book does. 

Teachers of elementary statistics might well use t! 
book to present some ideas not ordinarily included | 
the beginning courses—ideas that are relatively simp! 
and certainly useful in application. The lack of pr 
lems for students to solve may well hinder its genet: 
use in the classroom, however. 

Donatp B. Owe’ 
Statistical Laboratory 


Purdue University 
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irches. Chapters in the History of Physical 
Discovery. T. W. Chalmers. New 
1953. 288 pp. Illus. $5.00. 


( nical 

ribner s, 
HIS collection of essays published in the British 
lical The Engineer between 1944 and 1948 
vide range of subjects, such as friction, the 

equivalent of heat, electrodynamics, the 
lrift experiments, heat, chemical elements and 


woms, the classification of atoms, molecular physics, 


tion of electricity through liquids and gases, 


condu 
rays, positive rays, and isotopes. The choice was not 
chose these 


dental; the author explains that he 


jects because they had a direct bearing on modern 
sineering. He chose the historical approach because 
had 


ethod apart from its intrinsic interest. 


distinctive merits as a practical educative 


journalese; his ex 
should not 


The reader 
the 


Che author never indulges in 
positions 
read this book lightly but study it carefully 


efforts. One 


are always scientific and hence one 


will be well rewarded for hts MmuISSeS 


usual bibliographical notes or bibliography. 
pity, because many would like to follow up the author’s 


This is a 


exposition by reading the original treatises and hand 
books. It is suggested that this defect be repaired in the 
next edition. The author has provided extensive bio- 
graphical and mathematical notes, which give much 
information, rightly included as an appendix and not 
The book seems well worth its 


the 


in the essays themselves 


price and forms a welcome addition to college 


bookshelf as an interesting historical introduction to 


aspects of modern physics. 
FORBES 


R. J 
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